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Hifiem2(offi$gs:i>fc(c. -mummmm^hmm: 

^zmifzz t mwiti-htmm i izMm(r>^PA:hm 
imsms ] x^=sp?:m^Lxm'^i-mm(mm^ 

iii1itl=^PX:hmw&mizi5^^X. 

m<7)mm(r>mt^j:iiwmmizX':>xmmm 

mmim(7)~mt ixammmsi^^^m . 
mmmim^mzim^ixx^^hmmcoommm 

^px)]mm^:itLxxn^tifz'^piznL. mmmm 
im^mmi,Lx. mm}3Xx/^p<^mm^zmi- 

msi^p-^m^mzx^mixti^ti-^^p^zm-m 
ii^pism(rfm^)5Xvmii^mizm-t?>m(ommz 
a-sJ^. mimmmtimmt:mitx. mtimm 
mmtrmiiEmcommcomx'mm-thmmmi 
i:mx.fzzt ^mLtti^spxMm^m, 
im^mA ] =^px:hmm.i}>t^xt!^ixfz'^pim 

mmmi:nomzmmii^t^j:m 
mtim-umtm^mt i:mx.tz^px:hm^mm 
i,zm^x. 

x-:n^tif::^p\nmi)-(:>mmmmMimmzmm^ 
tix\>^immbmtmm,mtii-ti>mmmmiii^^ 

mmmimmz§m^tix\>^^mm^^ hizj^m i 
TS'imiifc Lfzhff^nm-thmmmmB^mt . 
wiiii^mmmmtamizx *)miimmm<r)mtii^tifz 
xf]'^pmi^z)3ifmim0MX'^j:\^^^cr)=^pvm 



5-. mmmMMm^Bi>zim^tix\>^immi'^p 
vmiMi.t ixmft. z<7)mm^mmmixm 
tmmmmmizim^tix ^^hmm^ ^mm 
^iit:mmt Lx^mtmmmhmmtm 
ifzz t t:m}iti'^pxmmms, 

mimsmir'^m tzH'^m^iS-x-^u ^ ^ , 

•9, miiimmm<o-mtLxmismcr)mmcr>-ut< 

mtmmmmmmi^zsimtix^mmt^ibm^ 
m^titzmmmthm^z. tiiimm^izm-^it: 
mm^mtmzmm^z t mmttm^mA i^ie 
mco^^pxiifmmm, 

mM&m^m:i. mummmmtm^miztm^tixK^ 
immi-i^mmm^ixTzmm^^tmiz. mti^ 
«f wis^ff {^tit:mcr)^mzm'^tfzimu ttzmm 
^mmi^zmm-h^tiimLt-tm^Aiztmco 
^px:)jm^m. 

[is«3i7 1 x:f}=^p^:m^txw^tum<^m^ 

iii:)i'th'^PX:hmi1jmizi5\,^x , 

xij'^pimmt. 

^ib^i^htifzim(nmm<r>-m^^i^^i^ t^titzm 
mmzmmi t^nx '^px:tj ^tiizti^^ im 
jm(7)mmzmtiinm^:i^t^z. mm^spimm^ik*' 

mmm^^^i^i^miimmmimiii^titz^. ^Mts: 
< t hmmx-^i'^pmm^mz^ttihm.immmx 
i'h«i§s?<^a5^5:i.fci=. f^^)t>^fifz-iim7)im^z 
mthmk^i^Lx. m.^^mm^^i>:it^'m 
^ti-h'^px:hmiim. 

^-^< t hmimmmizMmi'^pcrr^mmm^z 

fthmsmiiztmcD'^pxtsmium. 
iimm9 ] xt'^pi:miLxmmimm<7)m^ 

iii:fj-rh'^PX:t)mi:^m^zii\,^x . 

^pxtimsiitLxxfi^tifzmznL. am^)^ 

i^^isbi^ixfz^m(^mm<^-^^:imLfzitmmmu^ 
s<7)-sfc Lxmm-^mmm^mmitx. ^p 
imi5xr/=^p<^mizmt^m^'n^K 

tiiiiX:fj^ixtz'^Pizmimsimm(r>u^i6Xr/ 

mMmmizmtim<7)^mzm':st. mimmmm 
mzMm^tix\-^mmcr)omiimm.^-^t^j:^^ 

mmmimmm^Lx, miimmm<r)mt:mii 
jEMcommffiU^x-Wimh:! t i:mLtt^'^pxij 
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'^pm.mi:^ e mzwctmt^j:mi^i:Mim^ lis 

^iix\>^imm^ § kizm ixmmm t it: h(D stie 
mhMimmimmztm^ ttx i ^ ^.tissr^^ig 
mMi. b txmf L . ^ cTi^pi^^^mm ix mi 
m!mmimm^ztimiix\^mm*-i^mmm^ 
tifzwrnt ixs'^^j:mmm-ti z t imit -th 

{mtm 1 1 wrmmnmh{zhfz'>x\t. mi 

aco-gsfc Lxmsam<mm(r>-^mm^ixx^ 

mmwmmm^mzim^ixx\^hmm-(:>itm: 
M^titzmm^mhmz. wm\^^^^zm^Li-z 
^Mi:m:mzmm-h ; t m^t-^hmm. 1 0 \.z 

[11*^1 2] miiwmmmwziimixx^^h 
mm-'him^m.^Mzm^^mm-hmz. k^^p 
(Dmmz-^^.^x'^m'^-otz^^^^hixtzwm-mLmz 
m^t fzimu Ltzmm^m.m><zWiR-th ^ t ^ ^ 
t -t s^fl 1 1 {zimay^pxi^mwim. 

[0001] 

h^px-nfmm.mm'^px-nmmijmt.zmtt . 

[00 02] 

hx-^^zii\\z.x . '^p'^mx-))-th^hm^t^j:'y 
xtx\^h. 

[0003] ttz. ufmmmvx'^^fmm^'^. hh 
\m.=^pmm^p^mmhh\^^mm^m(nm 
^^s^tiZi-yx. mm^t=^px\i;,:hx'i^^h=^pn 

x-)i\.zi:->xmm-^mciimi^:^^j^x'hh ttosb 
uRG-i I J {mm^m'^^i^xu. vo. u 

77-D-II. No. 8, pp. 1417-142 
8. 1 9 94) tt^^lf?s^^iSi^;:^.7^i^<^SI&*^' 

[0004] ^coi 3=5:^?^*ti5i^:^ri^t3fiJffl^ixl> 



x\ mhtimm-th^±i^x^Am^(r>mmifiw^^ 
[0005] mk. =^px-n<^mmi. mmm^hmt 

(i'v^f ^tcmmtXX-n^ixh'^PXtiiM^ik?)-. 

mi\m^^m^j:K^zii-oX'§pm^^(r>^m^m% 
tx'^mm^f^coxijm^m'^. mMmmta-t 

hZtl,zX'yXnhtlX\,^h. 

[0006] mk. z 0 v^o7t:#^^^iSv-XTi^^t'^c 
mi =^px:hmmmizi5 v ^x mm^^^ 0 mz 

ti . J!) t «6ms t T V J) I, V AfXM<r>j ^ ^ - 
y):.<nm^^'^->x\^tz. LA^L, zayys'Axxt. 

Wifh'O. nm^\.z%m^-iLx^^i-z. 
[0007] 9mx'^hm%hh\.^i,t 

m&-^ttx^^fzJ-<9-y}:.\mts:h "^px-n t^tp^fi 
w.mjfi±t. m^b Lxnm^(r>mm\<zKLfzmm 
\^-h-rhLtti-^<. mm^^z%m^-tx\^fz. 
[0008] mui. ^^i^xTj^<nmmt Lxm^ 

ttf) v-xr A^^tcipffi $ ixtzmtEt I. *TyK7)^frw N° 

m%m^zmh'mtiim^^ixhb\^m^tts:^ . 

[0009] tit, %mmK wmx-^h ihh^-^^r^ 
mz=yXTj^'¥\,zm^t:fix\'^h{,(nbmf^h.h) # 

^S')0*ii$>l)i.M±3S:*S-A^JLTt, is!*«Oi^Xf A 
t-{±E^>SrA:>]fc LX^'.^mihZbijiX'^-t. 1^1218 

nm^^znta^H-tx^^fz. 

[0010] a^i^XrAcoft^sMt LT±iE 

hmz. z(Dnm^ti^^r>x\.^hm^ ^ K<^u^^T 
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-•\'7 7 7*T/l'J ftl^iMi '■^'7^7 7*r/l'J ^t' 

[0011] m±^KL^cJ; 0 tc, 
[00 12] 

'^PXttLx^miifhiximh^\'^iil!:^<o 
n-?- ht-^ tifymk^tiX \'^lijcr)izmM^tiX 

v^s/itf). mm^i^x^ hxm^mmizmm-ths 

[0 0 13] tfz. mmmK mx'^i,mhi^Mi 
:xm(7)-^(7^i^^:MmLx\''^ii%^izi5\^xh. mm^ 

ai:>3-t ^ t < , f iJffl*<7)ftfiA.-ti jDtl. t ^ ^ 3 |Sl 
Wfh-^fz. 

[00 14] t.fz. %wr^^misj)i.t^{i 
h-ifz. 

[0015] *^BJ{i, ±ie»«^#g:LT=5:$fL;^v:t 

<7)T\ fOT#*<jE5lic, ^•C'#i.miiJ>i.v^{i:i:*$- 

hi^ \.zmmh z t <r)X'% h^^px-nfm^m.^m^. 

[ 0 0 1 6 ] S7t. ^9mi.. nm^t'i^^mcm 
h h I. M-xncr>-^^cr>^ ^ letg L T I ^ I. ^x h 

[ 0 0 1 7 ] ^7t, i^wm. mmm'^^p^m^xmm 
h t v Miy:mcD 0 XM.co^itmtx^'^ h^x t> 

(r)t^m^i5$t. §^A:»]$:t.O'>;^xAoai^j5rfi] 
[00 181 

immi:m.-t^fziibco^m (issfli ) 



xii'§pimiixtm-thmm<7mm^:tii:hi-^^p 
xi:fmi&m^zii\,^x . jmcommzmthmicom 

mizmmi(^tix'BPX:h^ii&zt i^^uztM. 
m<nmmi,zm-fm2mmmm-hmt. a^)# 
^^^^isirts^at, frieig2c^tP8^tt(c, sir 

fzm^. 'M^j:<ti>miix-^=spc7)mmi^mz^tti^ 

^<^^LT. mM-rmi^i:mi^mi:muzzt 

[ 0 0 1 9 ] »^ L< ti, mim-^i-immmmm 
wz^. 'P^j:< t i.mmwmmizm-f-h^p<r> 

^^m^^yizm^xoizLxiyi^K 
[0020] *i£H^ m^m ) {±. x:h'^p^:fmL 
xim'mmcrmm^iii:hi-i ^^pxm^^mizn 
v^T. iimcomm(r)itmt^hitm:mizX'yxmz 

t. mtmmi^^mztm^iix\<^m^coo-hmi 

mmm-mmmium^t. '^px:hmmi'ftL 
xx:h^tii-z'^piznt, mtmmmmir^mi 
X. mmtixr/'^pffymmizmthmino'^p 
m^mt . mi=^pm^mz j; t -mx-t] ^t.fz=^ 
p\,znth friEa^is^cosafe j: v^msmmzmth 
m<Dmmz^-^^. mtmmmm^m-mm^L 
X. m%mm^m<nu^i-mms.mmM<r>u'ifX'm^ 

[0021] ^wmxixii. mm^ifmm^/mmz 
iimixx\^hmii^^m<,z%z.x\'^tc< th. mm^z 
%tx\^^j:\>^miViMmm:mmLx=^px-f}i'^o 
ztm-t. xfi^ixfzmmmmmthmw£^M 
sriML, mm.-i:^tts:^^mmmmzmm-i>z 

[0022] *|^HB ( mmA ) «i, ^^A^)ggA»^> 

x^^fitz'^p^^mL. ^ptmL. ^^i2M?M«^ 
^ts^p^m^fi^iith^^ t . mMpm-mifrd 
mzvmt^t^j:ummm-mmm^mt t:m 
itz^pxtifmmsizi5\,^x . iiMmm(oimt^j: 
^immmmm-hRwmmMm^mt. x:fj^tifz 
"^pmti-fymifmmimwztm^tixK^hm 

tm^mzEm^fix\,^immi: § f>^z^m txmmm 
tuzijcoimmtim?i»mm^mt. miimm 
m^mmizx 'omimmm(omiii^ivtzx:fj'^pm 
mzmmimmmx^j:\>^m(o^p^^i: . mm 
i?imMim^m^zim^ix.x^^?>mmi'^p^^»^k 
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(0023] mmzxtm. mmmmmimm^z 

[ 0 0 2 4 ] »^ L<«i. mmmm^mi. ms^piis. 
'mi^wttzit=^mmiiLX'n\'\ ziTimfs^rzii^^mm 

gpt Lxmijmcotmco-mHm^tix^^^tifz 
mmmi. mmmmmimmztimtix^^h 
mikt-'^ixmmm^iitzmmmmthmz^ mmta 
^mzm-^ uz^mm^mzmmth j: 3 (c lt t j: 

[0025] Ztl^Zj: o X . f lJffl#«ft#^3S04'{C- 

bi'^X'^l. 

[ 0 0 2 6 ] Sf^ L<<i, Buieft^^S^ttJ^Sti, A 

^•im.mmthmAz, md.m<r>mm%^titzmm<7) 
^mzm-^tfci±^MLfzmm^:immiz-m-t:h x o 

izLXh^\.\ 

[0027] *5&Bfl (if*3S7 ) {±. X:h=^fSim^L 

x'm-rhmm(^mmiiiiti-t^=§pxi:wsiijmiz}5 

pxij ^ti?>zb i^^uzmmmmizm-thmi 

'>=5:< t tmixiTSpcomm^^iz-^titmitm: 
mm(^mm(ou^^ttiz. j-ib^ib^titciEMcom 
mmi-^mmmmLx. m-^-thimm^^zt 

[ 0 0 2 8 ] if t L < mmm'^t^m^ii^mmtm 

hloi,zlX{,J:^\ 

[0029] (il*«9 ) {±, X:h'^Pm^L 

xirM-i-umcomm^tii:f]i-i'^^xi]fmirm^zi5 
^^x ._^px:hmmi:irLxxii^ixtz'^^izMi. a 

S<0 M 3|£7)ft§ t J; -0 T ^^i2^« i: 

Mimmco-mt Lxam-hmmB^^mmmL 
X. mpmmt5Xu^p(ommzmth^mi:n\'\ m 



iiX:h^tLtzmzni-?>mimm<mmisxvm 
Bmmtim<7)i^mzm-i^. mimmam^ 
izm^tix^^timcoo*>mimmm^-kt^j:\.^t!! 

msimm^mtx. mimmmmcommisjE 
M<^mmcomxw0iti.zt ^-^at-rs . 
[0030] (mm o > a. xt>^pi:^p 
imtrmtxmmi. m^^pssmi'^omizum^t 

mmiiii:fj'th^^xmmmzisK^x. x:h^ti 

m-^mmM^^mzMm^ tix\>^i,mmtm tm 
mmtHL. mMmmmmtb^tifzxjj^pmiiz 
mmitmmx'^j:\^m(o^p^t: . fjieuMe 
mmziijM ^tix\<^mm^:^if>iz-ii^wiix m^m t 
uz t <r>t:tmtimmmmiimmzMm^iix\^i 

mmLxmmmmimmizMm^tix\,^imm*> 
^mmmwzwmtix^mtmmmtizt 

[ 0 0 3 1 ] L< (i. mimmmmi-?>i,zhfz'^ 

TJi. B>ji5^M2;i^{i§Sift/t{i^mfi[T'ffv\ ZiO 
mt fzlii^M^iiLCOm^^^mm-tt ZtizXr)^ 
miiitW^mff)-^ t LXmi?jEm<7)mmc7)-mmM 

^tix^^tifzmmtat. mim^mim^ 
<'ZMm^iix\,^6m^^i)'i^{mmm$iifzmm^m^-t 
hmz. mtmmm^izm^Lfzmm^m^mzmiR-r 

l.cfca^^LTiJ:^^, 

[ 0 0 3 2 ] »t L< {i. mtm^mms.mmizim 
^ixxwsmi}^hitmm.$tifzmmimmth^^. 

tc. X^=^P<7)mmi>z-:>\,^xmi:'if'ofzi^^%ti>iitz 

m<7)^mzm-^t /ctiiSiH uzmm^m:mi,zmmt 

[0033] :^mizxm. mm^^mMcnmt^j:^ 

^mmmmtmi. m-timm^rmothztiz 
x-ox. 'p^>i^)^:^-\^mMX'mmt,zmmL 
fzmmi: t ^fzmmm^m^'ytz'^p^mmti^t . 
tfz^<7)m^tifzmm^j:mmtmL. sm-tmm 
immthzbizx-ox. mmmi<^«im^j:mmco- 

IMm IX V ^Kc^'^^X'h . V ;U FX; - h'^J^S- 

m^'^fz'^pxiitr^i'rxiiiztizx^x , -eo^^A 
[0034]*^, *%0Bc ifitf , mmm^^p^m 

b^j:h. 

[0035] Z(r>X 0 ^WRizXix^i. fiM**^^ 
^A:^Sr<,oJgMcoi1=^-rslSg^Hgii{c^;e.'5r< i: 
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[0036] 

[0037] (^1 <r>mtmm) t-r. ^i^a^o^ i o 
[ 0 0 3 8 3 0 1 iz:mmmmh=§px-)}m^mw. 

"^pxtimmm i ti, ^^^^^fis i o i . ii^Biigp 

10 2, mmmmm-^ los. ^mmsmu i o 4 

1 l*I(ciS*tT , ^^A^lSK 1 0 0 MtclSltT i, I 

[0039] '^p'itmu 1 0 u±. mmmm^-^u i o 
3 fc , f§igeiigl5 1 0 2 1 . 9^j:)icr>^px-nmm. 
1 OOt^ggL, 0iJx{f '■yN-:J'-yvyf-y^atJ:l. 

^W$fijlfi^^i^3i:^, J-66-D. 6, pp. 6 3 
7-644) lc^*$ilTV^|>J;d^:fr^^i:-C\ 
iE1iia510 2lc|BII$itTV^I>ii^^Jt«i:LT. ilgg 

^jairUCft. TBic8^9fl. pp. 2 9-3 0) tc^^ 

^Lx,m4 iz^fii-mm^mmmmm-^^ losizw. 
^■ri.*^fcov^-c<i, ±tnzmtzii^izm(>-t. 

[ 0 0 4 0 ] ISSiEligP 1 0 2{i, ff^^SfSKl 0 IC 

m<r)mi^<r)^tiwz-:)\,^xm2i,zfr.-rx d^tfissrie 
h'^3Ki:ii^i.t«o{ii^L^v^) . ztuzmix. m 

[0041] m2(r)'mmm^z-^\^xmmfhtK 

r^^j 'tllgc7)isaj^tcov^T5t{=)3!l!ii-Ci3<. -t^ 

:»-«fa5 1 0 1 x''^hixh'mm'U^umx'\i. tm^ 

iS|6l±omB^iE-f- " /" (X5-7i^jL) T-^LT 

v^i.. ^t, mTtoijtHjT't..r«*isisi±£^maio^ 

[0 04 2] *7t:. fieffl$<tTV^I.V'f;l'H;<f-h'm 



[0043] 03t rm^Xr-'f y+v-r^Pj tv^/p 

T^i-j (r)^m.m^zmm^fix\.^u%isiim,L. t 

i^LX^^l) , 

[0044] II 2{4iiMeitsp 1 0 2X'imt^mmcn 

-HT-J)!., fiflirTii^ r^*-^7 7*r/l-j «0« 

/t^'riVs i:3*iiil^o/c^«t LTiaiiiStLTi^ 
9t\,zmKtz V^iV'YA- V^WfiisttiX \>^t:*-i:d *^ 
H;<?-m3S(c$)/:!l.cOT- TWO J *^'iS^§nTt^l.. 

'm^cr,mmi mma. ^<7)mmziitixhm%(7)^ti 
mmat rsisj cicofifij-cti, mis 

^-rJ' J ffiffiti^^^^as 1 0 1 X''^htlhm^<r) 

{4^V ^C7)T-C: <7)>' N'7 ^ - {CO V ^T «7)p«ffl^iftHJ{4^ 
■tS) . 

[0045] mAt.t'^pmu 1 0 1 i:-t,m.mmm.-^ 

35 1 0 3 ^vf § ixl. tt?SO-SgT$) I. , fjf-t T . r 
;j;-^77 7*r^Pj i:A:^§iin:%^OMtiSLt*) 
rfgiSjig^j tpg(4, W^^^fSC 1 0 1 T'jS^gmiS 

um^ixt:^^<7ymit:m'^m.X'hh, mAcnrnx-it 

Xfi^tifz^pm^ffiUW^^tLX. rs^/:f.- + 
^^^/^x/l-j tS^^fLtv^S. r^^mi^jtB 

?8{4. ^?^^*fgpi 0 1 f ji^m^izis?*i7tigw#ii> 
ixh. ^j^mcrt^^Wi^mtt^mx'hh. ^<^mx'\i 



(7) 
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(65 0msec /8 20m sec/5 1 Omse c) 
^^i>, r ;< _ ^ J ffi$g{i^ ^^m^ 1 0 1 T 

xu. nhfi^xhbowm-j-^yy^—^^m^mz^L 
mmmm^mz^Lxa^. ±.-}5^zhh^mm 

^^f^t-^i^ot-^im-mLX-hh. c:(7)ii^{4 r*-^7 

\m2iziHih r^3S<7)a^j ffi$gt|5]tT'J)l., [14 

iOT. (lK/ft#/5l^) fctf^fii^'-^xiiiLTV^I.. 
n-C \^tzU^)VYt- h'^3S* WiSBJtiSA^ 'J X All 

1.. 

[00461 ssift^Bg-^aj 1 0 3(4, =^pmu 1 0 
>>znmi>mwj:mmm.-^ti>. ^<7)ai^<oii«itco 

V^T{4f*ai-|.. 

c 0 0 4 7 ] wm'^mmu 1 0 4(4, sj^iga^-^SE 
1 0 3(citigL, mmi'm 1 0 2(ceii$iiTt^i.i§ 

ov^T, l25(c^-rJ:a^ffl$BS-iEI|-tS, 
[00483 05 (4fa»ffl?8iB1ia5 1 0 4 Tf ail$ ^IT 

y*r;l^j (DmhTr^LX^^h , r^^j tt$g(4-e<7)is^ 

mm<n^yrjv<D^p^^i^Lx\^h. ^(^mmm. 

<n^n^imiLXi5<. z(r)'mcr>mi-nm^mA 

ffifg(4ie«*$iir ^^hm^<^'fyr)vt-hmm^ixhm 
wm^mLx\^h. fit. i«affi«&fl?w^i.^-&(4 



s^ffifgt , ^^tH-wa? 1 0 1 i)-ih>m.mmc^ 1 

(f^'^^v%, Hsc^m, mAtmki.zmm%ih,ixh 
xhh 0 mnm.^mMz^Lx\,^h , 
[0049] [a6(4*ii»^®T-fi^ii# Sri-sam 
msg^^ 1 0 3<^mm7x:i-^^- vx'hh. w 

[00 50] (;^r-y7-s 1 0 1 ) ::::t'(4, l^^^^f 

35 1 0 1 (r)wm^mz'7^)v vtt- Y^m^hh-b^ 
ti^mAco rv^;i.H;!,-H^^cow*j mwtX'mmti^ 

^{4Xr-yrsi0 2^, 7W;l^H;!?-K^^*i^¥T5EL 
[005 1 ] (X'f-/y°Sl0 2)Z<r)X'r-y-rX'l,i. 

mmmm 1 0 4 izmii ^tix\>^mmm5) (r>mm 
m^mm L , ^mmmmz^^Kx \^m^^ivY:^ 
- Ym.u'it^'^p'rtmm 1 0 1 t-hmtihrnk m 

4) OSS<?)aStPgmB3-ri.c:fc(cJ:0*y>, i<7) 

i^^^ii' Y^~Ym.m-mm.^n-^zm^-rw^m 
b^t. ^^r/^ )i'Y/j-mm^'&i:^f^t-rh:itiz 

[0 0 5 2] f.ix/c^^i2lg^**^ r;^/ 

/Uj , r^Sc/xy:J'-/ay^;txy:?yu/*-r;l'j ^ 

1 metLhfftt-f I. i:>(7)im-^tumt ixmm- 
I. 

[00 5 3] (Xr-yrSl 03) C:(7)Xf •yrT(4, 

l*^^>jS$^tl>ll4<7) )]^Y/}-Y^(DW$.i tf 
7 7-S 1 0 4^, ^#iia}ftiScOJi^(4XT-yrS 1 0 

2xiii&^tirzmmtiitii. usi^mmjth. i^. ai 

*(c^i*L-riSS^§-t^l.^:t'c05!ia(4, JiJ:>]5torr'J 
ir-v-aySfl-cOJOS (ll>t>2 00) X-^^^tll, 
[00 54] (Xf-yTS 1 04 ) ::<7)XT-yrT(4, 

XT^ xrs 1 0 2t'ttai?iTJtiSS(coi,^T, ^p^vf 
31 0 if)-i^m^iifc r#is^miaj mmtimmt 
mm3io4i,ztm^fix^^h mmm^j mmtat 
m-tiztizX'.x. mz\iitimmmmth. mt 
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t. iti^is®trai-i.fi^iti8ieiia5i 0 4«SJpB*^ 

[0 0 5 53 (XT'yrsi0 5) z<r>y.T-yrxu. 
7 r s 1 0 4 x'miii^tirzmmz-o\,^x . #^^«f 

r ^ y/j ( a*##^^iS/il^:5:*, ¥«8^ 

9^. pp. 29-30) IZ^^.^titzlfmzX'O. D 

^, 1^. zff)im:fimim^$tiiWMy^y^-i^izx 
r>xi,m^j:hti\ :mmmmx'ii. mm^ni^-^y^- 
^immx'^^h<^xhini. HMcDmrnimimm 
mixmh^j:^\ -eLT, ^Lfzmzmmmm 
mi)muLx^^hmm%:tiiijL. m^mii-i. hh 

[0056] ujb*\ *^BBW*i.amasM^a5 1 0 

[0057] m^x. ^im.ti^Px-y^m^mz'OK^ 
X. ^\.z^L<mmh. z.z.x\i. TT-'j^-- s/3> 

[0058] C:<7)i:fi|ltf|gj^;?.7^Atc{i4007^T;K^) 

^tiTij 0 . -eo4oo*x;u^7)^^*>'ii^aiigB 1 0 
2tcieii$ii-cv>i,i:-fi,, ^^c. issjieiigi5i0 2ti 

\iv^)VYtl-Ym.tLX■m&Lfz') XAIS r - ^ 

[ 0 0 5 9 ] i/^, mmmim i o 4 wisiisix 

f>:4O£0*x;K0^,^*-4>S*ffl|g. IS^ffiffi. Wm 
[ 0 0 6 0 ] -e LT, nWkt^ r^;?.^-^ y^t^^ 



Yil-Y^'S^ ^-A^-^yyyi \t rxx-^f <?)UX 

[0061] ^m'm<r>^^\zm'ih^u<m% 

\,z-r>\^XW^h, 

[ 0 0 6 2 1 t-r, ^^mu 1 0 1 T-{i. X-h'^ixstt 

wzn Lxmi \zhhm^x:w^mivm^m-t 

T , 0 9 \.z^'^>m.^wmmc^^ i o 3 tai:»]-r 
[0063] ^(n'm.^mfzm.m^^^ i o 3\t 

[00 64] (Xt7 7*S 1 0 1 ) jg$il^w'7-f;Wh*;i? 

Wf-hht'miLx . xx-yrsio2(cjttf. 

[0065] (Xr-yrS 1 02) f2^*tf?g 

r*7^/i.j tL. z.Kh2'm(mmm^^\.zm^^ 
h\.(^^wmmw&^\o\\,z^^i\.fm% m 
8)i-i^mm-ti. icojs^ti. &mz rm^j \ at* 

immmm^mz'^xiitit^h, ^lx. 

XT— ^ y^r^Pj , r^:^3ti,iOP*-r;Uj , r;^x 

[006 6] (XfvTS103) ^$ix/cy-f;l-H;<? 

ItVXMIiX'hhtLX. Xx-yT-S 1 04tC 
[006 7] (XT-y7*S 1 04 ) Xr-yrS 1 0 2-C' 

mtR^tifzim*-^. t-r rmj^xr— f y^x^wj 
(o^jpi^isitps (08 ) t , #^^«fa5 1 0 1 *>^>jt$ 

^y-OUY/j-YmmX'hh rm^j . r^j^r/Pj izmt 

ntht. r:^^j : 7 0 0/6 50 = 1. 0769. 
r*r/Wj : 550/5 1 0 = 1. 0 7 84 t^rl.. 

<i ( 1 . 0 7 7 7) irxfim^mmami 04 
^zhmmm^bm::^ir~-,uti-^wmfii.b-tt, ^ 

LX. y^;l/K*-h'^3SlcJ>^S ^:^--^'777J SB 

20msecxl. 0 7 7 7 = 8 84m s e c fc^.^. 
mz. r^:^j t r^^^yi^j co^jcifeO. V^jUY:^- 

Ymm.X'Vm^iitib^lhix& r;^T— f yj SB^iO 
SJP^^{±9 0 0ins ect^S, -eLT, C:iti?>20 
coA^'Ji^ra^JtSg-rs (0i];ttfL^v^ffiJ!ia) CttJ: 



) 



) 



[0068] '"^xy^-rjy^^>y^';p* 

gi^B^fS ( 70 0ms e c/6 5 0ms e c/1 0 50 
ms e c/5 5 0ms e c ) rxy^— j rrjy 

lCffii-ri)6 5 0 + 10 5 0=l 700m 

#t^ffiSrl OOmsect-f'S.i:, 1.12^0^^0 rm:SC 

[00 69] (:^T-yyS10 5) ztitx'commizx 

{>(r)tmm^ti, m9ijm(r)m\'^mt tx rm^;^^ 

^ojaBi (11452 0 0) xmwj:m^^no . tfz. r 
r 'J y-i^ 3 ym^cD^^mmmm^zM Lxm^fr 
oztti^mx'htni. T{i(7)imtLx tk^a^p 
Sr. ig:-s^:^>(f. mzT&commtLximz 

;Pj tmxiii:hth, 

[00 70] l^LhT" rm:^*-A'57 7:l^r/Pj i:^^ 

[0071] iiLtcomBmzx -ox, :^mmmmm^'^ 

>l'V:^-mmt:m\<^X, r^^jt-^^ 
J .tot, r^xx— f Vi^f-^l- J 9 *»' 

ffi5fe$tL. nm^(nK})Lfz'§^mmi:i^^\,znm^ix 

[0072] {f^2(r>mimm) mz, ^mmw.2.cr) 
^m&w.z'o\\xmmfh. 
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[ 0 0 7 3 ] m 1 <r>mmmxu'^^tmn^t tra 
mmmM^m'^^hhffiX'h-^fztiK ^mm,!"^^ 
^^}}^ifim.mmmx'^£< t i^mm-^mt uzi^cr) 
x'hh. 

[ 0 0 7 4 ] 0 1 1 c*ll{fem«tc^i.#^A:>3mg 

ummi^^t, mi nz^^^mxo^z. :^mm 

iggP20 2, r;-i)\^v^-mmmtiiU20 3. 
vii- Y^mm^ 2 0 4. mmmi-^^ 2 o 5 , s 
wmmiim2 0 6^mtx\^h, ^fc. A:»]^?^$-r 
■ruymm)^hr=J9)\M^i,z^mhK/'D^^ 

\t. =^^X-hWSimm.2\^{,zWi.»Xh. ^^A:>J^ai 
ooWciSttTtiv^ 

[0075] %pm^2 0 1 {i. mmm^'k^2 0 
5 i: , mm^'m 2 0 2 1 . ufts^iieiias 2 0 6 ic^t 
SSL, mmm^-^U2o spt^mmm-^t'^^h 
t . mmmm 202 ^^mmmim^ 2 0 6 cot'*, ^> 

-eoM*^ ffi^mBB^a? 2 0 5 iztaiTth . * , 12 

-ym^m b Lxmmmm^^ 205 izmtith . ^: 

[0076] i§^eigg|52 0 2{i. =^p^m^2 0 1 

t , mm:mi^m2 0 5 ttcsf^L. -^^12^1^^^ 

«-i§st3ouTa 1 2 t3^^fflffi^^?s^«fgP2 0 1 . 
mimmi^^2 0 5 *-'#Hg • mm^m:m^x'im-t 

[ 0 0 7 7 ] 0 1 2 tiissieiia 202 ifmm-mm 

\<znmLxmmmu2Q 2mm-th'mimb lx 

^9^. pp. 2 9-30) (cm?K§il^c:fr^^i:'lCJ: 

<?3:ti^t:'j)-5Tt^*>^v\ ttz, mi2(r>mx'\,i, % 
hix^X'hbomm.mm^m.m{zMLx\^^. z<Dm 
w^miim 1 commmeoi:>(^t mmx-h h . ^mz 
mz'm^j:^-<y^-i^ ^mimm-fimz 
^p-^Vr^ 2 0 1 X'mm-thmm<Dtzmz.m^z!^i 

tX^^yj<~^i:sSM-thh<7)X'hi (^^3, ZZX'i^ 



1 
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[ 0 0 7 8 ] yU H;<r- h'^SfSligP 2 0 4<i. 7>f 

v/i- i^mMtam 0 3*5#Hg • mm'^m^j:m^x'si 

[00 7 9] 7'f;PH;<?-K:^3Sei*SE2 0 3{i. 
^'^i:'cO#^A:>]Sia 1 0 0 i: , Yii- h'^Jlfe 

iia52 04t. ammBS-^aJ2 0 5tcg^egt, v^)v 

1 . J-74-D- I I 1991^2^p 
p. 1 2 1-12 9) (c||S^$ilTV^|,:rffi'5:f^fflV^ 

^LT. V^;l'H;*-h'^3Sma52 0 3«i, HlSt 
L/C J: 3 =5:ffl?g ^Sma^BS-^ 2 0 5 \,z^-x. . Ji&a 

[0 080] 01 31,^^^ )VY:^-¥m.mk^U2Q3 

±^t:>mmmm.-^u 205 t^-rtsfsco-HT-^) h . t 

tii:f]LX\^h, ^&m^}ii'^PX:h^titz7t<^m^X' 

^ )v Ym,<nmx'^ *) m Lxmmmm^u 2 

0 5(Cjg-r. mX'\i.K-n ^h^^B^Tt^-^^yit-^T 

^tixm<zmimm.'^u 205 \.zm^ tih, r 7 ^ ;p 

miX'h h t-^^WMX^ Lfz{><7)X'hh. Z (DM 
X'ii 3 -:>i,z^m^ixrclMii^<7) 2 m>iz ^t^-^yyi 

i}^h^<DX'2-^<aif)^tix\^^i. ^v-()i^Y:fj-vmm 
i^m*^ . XM.mA-imtmmx'h i , (Drnm r * 

-^ryy} 5: 'JXAlSt LTV^^. ZtHi"?^ jUV/j- 

¥m.Mm^2 oAiz^m^tix^^mmizx^xm^j: 
"t-ym^mimi-tmmx'hh. zmix'iiv-(/i.v:fj 



- mma^ y XAmx-h -> tz^^z^om^-^m-wk 

fc>^><K«fS:ffv\ a}imra^a52 0 5tjS$^i-S. 
is^, W^^'^^-^^^th-ni^\izr>\.^x\,i.. ^$ 

ixi.is^N"7>-:5'*\ i§SEiigii2 0 2 , »^^3iie 

tgai2 0 6CIEII§ill.ffMfc|5l tt<7){c:5:|, t(7)T-^ 

[0081 ] fiJt«3SBS-^SB2 0 5{i, 7>fyUH*-K 
^Ig«iaia5 2 0 3 1 . 2 O l i: . l§ME1tg|5 

2 0 2i:, aM^3SfB1ia52 0 6Jctt^L, ^^iVYi] 

- Ymm^'ii.^td-c'^^z. -5-07^ ;U K^- Ym^ 

m^znmhmwjimi^^^^h. ^(nmmm 
\iz^^^x'{km-h. 

[0082] wmmmm 0 eti, 2 0 

1 1 , SJfimBl^as 2 0 5 tcjg^ t . g^StfilggB 2 0 

2\z^m.'^ilx\^hmm^^h. mm ^i^.x^—ty 

f— >-*xyl/j (Dl d lzmmLX\.^:bm^<Dm.-^-tb 

^j:i.mmi:mmmu2 0 2tmtm^ mi 2^m.) 
x'imth. 

[00831014 Ji*»5lJg,ffiT11g^ffl# i-thW. 

t^mm^U2 0 5<Dmi^<Dimm&x'h6, ar. m 

[0 084] (.X7-'yrs20i) x:n^tifz^PX:n 

izV-^/U Y YmmiP^^t^i: i im^-fh. Ztlit 
V-!)l'Yij-Ymmmtii^203i-i,^-ti^tl6 ry^ 
/PF;<?-H^cOfl-fej tPg (0 1 3 ) i^^mmX'^ 

•yrS2 0 2^ittf, 

[0085] (Xx>yTS2 02 ) 7-f;WF;&-h'R3i 
a. A:»3$n/v:lIft-^lc^LT#^:J)-«fgS2 0 iCiSII 

tm^2 0 2izmm^tix\^immx'cr,mrssmi^^ 

[0086] (Xx>y7'S20 3) ^^ii-efgP2 0 1*^ 
3(0*200) , 3!).SV^{iJ:0iS^^#|S^^j!!Mtc 
[0087] {X7-yrS204) '7^fUY:^~Ymm 

li. 'p^>uY/j-Ymmmtii^2 0 3-/}-(><D'om^tix 

^^tlimE^b ^'7^Jl^Y:^'-Y^mcr>iiLSim&i}' 
7-f;Ph';«&-F^3ScOft^5*a6. y^fyUK^i^-H 

ittr . #^5j-^ai2 0 1 izmwimMm^2 0 e^cie 
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[0088] (xr yrs20 5) cc:t'{±, ^y-^yu 
'7^;PH;<?-mSiaiig|52 0 4(cS 

izx-oxmm^tih'?^ ii'i^^-Y'mmi '"^^t*»J 

[0089] i-f. :^ai§il/::V^;PK;<?-F^3Sa5<7) 

^fi^-mz=^-ysmn^um-hJ^'v 7 r ^^^-t 

:(}-\'m.^(7)mzwmti<iktiiX'pfzm'^iz. ^c/^mm 
^"ii-ym^X'im-thi^ffiX'hh, ttz. mtti^titz 

h cox , ^tiizMm IX ^ N' -y 7 r {i# V -f ;P H:^ - 

~mm.mzfmtx\>^i^^<r>^ti^tnznix . 
1 5imtii^titz4^^^ )\^\^^-vmmucr)-^izm- 

im. (XT-yrS2 0 5c7)JJia) omnglgESr^LT 
v^S. mTT'ti. HI 5$-#Mt'Sr*^^iieHfl^ffa. 
[0090] (;^T-y7°S205-l ) ^OXf y^'T- 

;PH;&-m3Sa5tC*^LT. t-^ii-«f^2 0 UC-g^fiffm 

rxiati^ixx^tz^-yii^m ^^^"^mmfi^ 

[0091] (XxyrS205-2) diOXr-yT-C 

a?^l2ia£«*«#ltL=5:V^:^{i^x yrs 2 0 5 
-B'V, SB^I2^*S**^#^£LTV^|,J©^(iXT yTS 
20 5-4A^tf. 



[0092] (;^x-yrS205-3) JSft^^l^t^ro 

Tv^s#v^ 71- Y:^- mmmzMmhUMi^m^^ 

«eiia52 0 6c7)i§^J; 0 LTt^StH 
BrT^^, ^ZX\ Zcr>^^^-(/l^Y:(f~mmM^Xi}^ 

mi^ix^^iv-ijuv:^- mm^<r>-^x'$) s t l , 

ji^Y:^-Ymmmmix\'^i'p-i 
Ym^^<^wmzhiA\ ^kmz$)ii}-im^i. ^co 

t-7ia^ SrWlE-tl.''N''y7Tl;:ieiiL, 

H - K«iia5*< U X jUilT'J) I. ^(i . 7 ^ ;P - 

K^^ttigP 2 0 3*^ ^>S{ti: o r 7 ^ K;!,- Ha 

S<7):5:*5ij*j tf$g(cA-y 7 TicieitLf^^-7ie^iS( 

[009 3] (X-r-yrS20 5-4) ^ClXli:, 

mmmm^<^mi,z^'^^titzwmti^-^ttix v ^i,*^^ 

ii5*ftCc^Loii^T$>atf:^T-y7-S 2 0 5-5 

^■^{iXf -y 7"S 2 0 5 - 6 (CjiO. 
[0094] (Xr-y 7-S20 5-5) 

[009 5] (Xf-yy'S20 5-6)mE.MMl.tlX 

Yi]- Ym.mznm'fhw>^tm^^(7) 
=t-ytmn^m tm<r)U'rf=mmw^^(r)^-y 
imn^x ^m-^(r>x\ mm^tttr.x^^^n'p^iv 
H^- Ym,<<z\,mii(i-ttmu^%(m^zv^)i' y 

L , mvm^^tmv^ )v Yt - Ymm'<^m{m<7^ 

[0096] mx.^i. la 1 6o i a hzmi%mk^<^^ 
-m^mu'rt=^^vm^^(r)^-ytmmzwm 

s. lai bxumu^^ r^^j {^-ytmn 

4T\ gP^Wg|^«<7)^-5iE^?i]:R{i5i:^oT 
[ 0 0 9 7 ] -e LT, i:'iOST«4';>i7)>'N-^-y*JgJiA> 
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[ 0 0 9 8 ] 111 6(?5(5iJt1iJSf^(OS:1= rxj A^^OcO 

[00 9 9] liT^C, -gc-r.i.^-7iE-^i!t«^mtw^i. 

[0100] (;:<,f--y7-S2 0 5-7) ;^T'ti, 
•y7"S205-6 cOfS^. ^ 0 OSJ^i^ttJiiTl' /t 

S 2 0 5 - 8^. * 0 <?)3^*5#lt L^rtmtf 7* 
S20 5-5'\jtt^, 

[0101] (XT-yTS2 0 5-8) ^dt'ti. Xr 
•yrS2 0 5-6i7)f*^, ttUl^il/::^ O(0i5^i-*i7^ 

ii^immth, 01 6<?)WT-{i7-i;UH*-h'^3S r-f 

T-y 7- S205-9 ^Mts . m^^^^Z^ *) A^^lt 
{m«±\ Xf--y7'S2 OS-S'Vjttf, 
[0 102] (X7^-y7"S2 0 5-9) ^dXii, 
■yrS205-6 T-tttli § il/:;^ 0 cogp^jtp'v ^ yl' H 

LTV^^7^/l/H;!7 - K«3SgS<;)-Si5T'ft 1. 1 
^(^^'0 co^^mi^ L T V ^ ^ V ^ H - K 
mcDmmzhH)\ »=S)S*^5r«^L, 7 
ie-^(?'l) ^«JC-t-5.>N'-y7rtfe^tL. '7^)l'Vt!- 

1^tHgB2 0 3*^(^S{tt-5;^c )VY:^-Y^ncr)-X 

[0103] ±iEiO:&^c7)ft!l{ct. . ^^^«fg|52 0 1 

|g:^5r#4t-tT-tf, «0lt;?ii/^mri-f-c7)it'*-'bXx.y 
rs 2 0 4T1#^>ft3t^^l2iS5iS*co#iSOl^ai2:ff 



t:m.thZ.bl.zX^X. }Mtnt<VA)\^Y^-Y 
[0104] (XT-/rS20(>) X^"/rS2QA~~ 

s205X'<mmz^'^x'i%Wzi^mt. v^)vy^ 

-YmJ^m'203i)^lh>'i%t>tihmi 3t.T^Uv:ffil8 

imm.^i?f-t Lx. mmim>2 0 2{zumixx\,^h 
mmz-Wi-fh i 0 1 . mmmmu 20 e ait $ 

ixX\'^tmm'^'7-(fi^Y:fj~Ym.U^izhXi:i.th 

mmi^-Th, HI 7{iX7^-yrs2 0 6T-fif-D«if^ 
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Claims 

1 . A speech input interpreter characterized in that in a speech input interpreter which 
interprets input speech and outputs information on applicable vocabulary items, it is equipped 
with 

a means which stores first information pertaining to normal vocabulary items and second 
information which consids the possibility that some of said normal vocabulary items may be 
replaced by prescribed alternative expressions during speech input, 
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a means for speech recognition of the input speech, 

a means which detects the aforementioned alternative expression from the result of the 
aforementioned speech recognition based on the aforementioned second information, and 
a means which runs a query in the aforementioned first information based at least on'the 
vocabulary items other than said alternative expression included in the aforementioned input 
speech recognition result when the aforementioned alternative expression is detected from the 
aforementioned recognition result by said means in order to find said applicable vocabulary item. 

2. The speech input interpreter described under Claim 1 characterized in that it is further 
equipped with a means which evaluates the priorities of applicable vocabulary items based at 
least on the phonemic characteristic of the speech conresponding to the aforementioned 
alternative expression when multiple applicable vocabulary items are retrieved. 

3. A speech input interpreter characterized in that in a speech input interpreter which 
interprets input speech and outputs information on applicable vocabulary items, it is equipped 
with 

a vocabulary storage means which stores alternative expressions obtained by replacing some 
prescribed normal vocabulary items as the target of the speech recognition by alternative 
expressions used to replace arbitrary words as one type of vocabulary item, 
a metrical infomation storage means which stores the notations of and metrical information on 
the aforementioned normal vocabulary items which do not contain the aforementioned alternative 
expressions out of the vocabulary items stored in the aforementioned vocabulary storage means, 
a speech analysis means which carries out speech recognition and metrical analysis of speech 
input through a speech input device in reference to the aforementioned vocabulary storage means, 
and 

a substitution expression verification means which replaces the aforementioned replaced part by 
the aforementioned normal vocabulary item based on the result of the aforementioned speech 
recognition of the aforementioned input speech and the result of the aforementioned metrical 
analysis by the aforementioned speech analysis means in reference to the aforementioned 
metrical information storage means. 

4. A speech input interpreter characterized in that in a speech input interpreter equipped 
with a means which analyzes speech input from a speech input device for speech recognition and 
outputs a speech analysis result including a speech recognition result and a vocabulary storage 
means which stores vocabulary items as the target to be recognized during said speech 
recognition, it is equipped with 

an alternative expression storage means which stores alternative expressions for replacing 
arbitrary expressions. 
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an alternative expression detection means which detects the same expressions as the 
aforementioned vocabulary items stored in the aforementioned alternative expression storage 
means according to the input speech information, 

a substitution expression storage means which stores individual words obtained by further 
dividing the vocabulary stored in the aforementioned vocabulary storage means, and 
a processing means which carries out the speech recognition of said non-replaced part of the 
input speech information other than the part where the aforementioned alternative expression is 
detected by the aforementioned alternative expression detection means while using the 
vocabulary items stored in the aforementioned alternative expression storage means as the target 
of the speech recognition and retrieves a vocabulary item appropriate for the replaced expression 
from the vocabulary items stored in the aforementioned substitution expression storage means 
using the result of said speech recognition. 

5. The speech input interpreter described under Claim 4 characterized in that the 
aforementioned processing means 

carries out the aforementioned speech recognition by the unit of a syllable or a phoneme, 
detects a part where one of the aforementioned normal vocabulary items is added and uttered as a 
part of the alternative expression in reference to the result of said recognition by the unit of a 
syllable or a phoneme, and 

selects an expression which matches the aforementioned detection result with the highest priority 
when retrieving the replaced expression from the vocabulary items stored in the aforementioned 
substitution expression storage means. 

6. The speech input interpreter described under Claim 4 characterized in that the 
aforementioned alternative expression detection means carries out metrical analysis of the input 
speech, and 

the aforementioned processing means selects an expression which matches or approximates the 
metrical requirement obtained as a result of the aforementioned analysis with the highest priority 
when retrieving the replaced expression from the vocabulary items stored in the aforementioned 
substitution expression storage means. 

7. A speech input interpretation method characterized in that in a speech input 
interpretation method in which an input speech is interpreted, and information on applicable 
vocabulary items is output, 

speech recognition is carried out with respect to the input speech, 

an alternative expression is detected according to the aforementioned speech recognition result 
based on information pertaining to normal vocabulary items which consider the possibility that 
some of the prescribed normal vocabulary items may be replaced by prescribed alternative 
expressions during speech input, and 



a query is run in the information pertaining to the prescribed normal vocabulary items based at 
least on the vocabulary items other than said alternative expression included in the 
aforementioned input speech recognition result when the aforementioned alternative expression 
is detected from the aforementioned recognition result in order to find an applicable vocabulary 
item. 

8. The speech input interpretation method described under Claim 7 characterized in that 
when multiple applicable vocabulary items are retrieved, the priorities of the appHcable 
vocabulary items are evaluated based at least on the phonemic characteristic of the speech 
corresponding to the aforementioned alternative expression. 

9. A speech input interpretation method characterized in that in a speech input 
interpretation method in which input speech is interpreted, and information on applicable 
vocabulary items is output, 

speech recognition and metrical analysis are carried out with respect to the speech input via a 
speech input device in reference to a vocabulary storage means which stores alternative 
expressions obtained by replacing some prescribed normal vocabulary items as the target of 
speech recognition by alternative expressions used to replace arbitrary words as one type of 
vocabulary, and 

the aforementioned alternative expression part is substituted with the aforementioned normal 
vocabulary part based on the result of the aforementioned speech recognition of the 
aforementioned input speech and the result of the aforementioned metrical analysis in reference 
to the aforementioned metrical information storage means which stores information on the 
notations of and metrical information on the aforementioned normal vocabulary items which do 
not contain the aforementioned altemative expressions out of the vocabulary items stored in the 
aforementioned vocabulary storage means. 

10. A speech input interpretation method characterized in that in a speech input 
interpretation method in which an input speech is interpreted by means of speech recognition, 
and information on applicable vocabulary items in a vocabulary storage means which stores 
vocabulary items as the target to be recognized is output during said speech recognition, 

an expression identical to a vocabulary item stored in an altemative expression storage means 
which stores altemative expressions for replacing arbitrary expressions is detected from speech 
information input, and 

the speech recognition of the non-replaced part of the input speech information other than the 
part where the aforementioned altemative expression is detected is carried out while using 
vocabulary items stored in a substitution expression storage means which stores individual words 
obtained by fiirther dividing the vocabulary stored in the aforementioned vocabulary storage 
means as the target of the speech recognition in order to retrieve a vocabulary item appropriate 
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for the replaced expression from the vocabulary items stored in the aforementioned substitution 
expression storage means using the result of said speech recognition. 

11. The speech input interpretation method described under Claim 10 characterized in 
that during the retrieval of the aforementioned vocabulary item, the aforementioned processing 
means carries out the aforementioned speech recognition by the unit of a syllable or a phoneme, 
detects a part where one of the aforementioned normal vocabulary items is added and uttered as a 
part of the alternative expression in reference to the result of said recognition by the unit of a 
syllable or a phoneme, and 

selects an expression which matches the aforementioned detection result with the highest priority 
when retrieving the replaced expression from the vocabulary items stored in the aforementioned 
substitution expression storage means. 

12. The speech input interpretation method described under Claim 1 1 characterized in 
that an expression which matches or approximates the metrical requirement obtained as a result 
of the metrical analysis of the input speech is selected with the highest priority when retrieving 
the replaced expression from the vocabulary items stored in the aforementioned substitution 
expression storage means. 

Detailed explanation of the invention 
[0001] 

Technical field of the invention 

The present invention pertains to a speech input interpreter and a speech input 
interpretation method for interpreting input speech. 

[0002] 
Prior art 

In the recent years, in the case of computer systems, including personal computers, audio 
information can be input in addition to input by means of the conventional mouse and keyboard. 

[0003] 

In addition, due to advances in natural language analysis and natural language generation, 
or speech recognition and speech synthesis technology, or interactive processing technology, 
there is an increasing demand for speech-based interactive systems which allow users to interact 
[with computers] by means of speech input/output; and a variety of speech-based interactive 
systems are being developed, for example, "TOSBURG-II," an interactive system utilizing 
speech input based on a natural speech (Japan Electronics and Information Technology Industries 
Association Theses, Vol. 1 J77-D-1 1, No. 8, pp. 1417-1428, 1994). 
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[0004] 

An input method utilized for this kind of speech-based interactive system can be handled 
by anyone in that it does not require any special skill with the keyboard, so that it is expected to 
be used for a social system to be utilized by everybody, resulting in an increasing demand for a 
higher level of speech processing technology. 

[0005] 

Conventionally, to interpret a speech input, the speech of a user is input through a 
microphone, a candidate speech analysis unit is estimated based on signal intensity, for example; 
a characteristic pattern is extracted through an analysis utilizing FFT (fast Fourier transformation) 
of analysis unit items; the extracted pattern is checked against a prepared standard pattern using a 
complex similarity method, DP (dynamic programming) method, or HMM (hidden Markov 
model), for example, in order to recognize the speech input; and a structural analysis and a 
semantic analysis are applied to the speech recognition result in order to extract the content of the 
speech input by the user and the intention of the speech. 

[0006] 

In the past, to carry out speech recognition of the speech input interpretation method of 
said speech-based interactive system, matching with a word or sentence pattern prepared in 
advance was performed. However, with said method, a burden was placed upon a user in that the 
user needed to memorize words or sentences which could be spoken (that is, words or sentences 
said system was able to interpret) accurately. 

[0007] 

Furthermore, when the user memorized only some of the words or sentences which could 
be spoken and input said partially memorized part, it was misrecognized as it was considered a 
speech input different from the prepared pattern. As a result, an operation contradictory to the 
intention of the user was output in many cases, imposing a burden on the user. 

[0008] 

A system for a road guidance task, for example, will be explained as a specific example 
of a social system. When the only information a user has is the portion "Tokyo Hotel" of 'Tokyo 
Stayin [transliteration] Hotel," and "Tokyo something Hotel" is input in an attempt to extract 
information pertaining to said hotel, because it is different from name patterns of actually 
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existing hotels prepared in the system in advance, a recognition error occurs, and information 
contradictory to the intention of the user is presented, providing no service to the user at all. 

[0009] 

hi addition, if only the rhythms of words or sentences which the user could utter (or those 
expected to be registered in the system without a doubt) were stored, when, another word or a 
sentence which had the same rhythm as that of said word or the sentence was input, the 
conventional system could not accept it as a proper input, resulting in a recognition error. Thus, 
the operation intended by the user was never carried out, resulting in a burden on the user. 

[0010] 

Similarly, using the system for a road guidance task as a specific example of a social system, 
assume that when a user attempts to obtain information pertaining to "Marunoguchi Hotel " the 
rhythm of "Marunoguchi Hotel" and the partial information . . Hotel" are the only /4 
information said user has. In such case, even when the user utters "lalalalala Hotel" or 
"honyalalala* Hotel" or "talalalala Hotel" to mean "something Hotel" using the rhythm of 
"Marunoguchi Hotel" carefully (or by imitating it) in an attempt to extract infomiation pertaining 
to said hotel, a recognition error occurs, and information contradictory to the intention of the user 
is presented, providing no service to the user at all. 

[0011] 

As described above, with the conventional speech input interpretation method, because 
only those patterns of words or sentences prepared in advance could be understood, a great 
burden was imposed on users. 

[0012] 

Problems to be solved by the invention 

As described above, when the conventional speech input interpretation method is applied 
to a device involving a speech input, because word or sentence patterns which can be accepted as 
a speech input are restricted to those registered in advance, a user needs to memorize the 
sentences he/she can utter accurately, resulting in the problem of an increasing burden on the user. 



[Translator's note: Transliteration of a nonsense word.] 
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[0013] 

In addition, even when the user remembers only part of a word or a sentence he/she can 
utter and has input said part he/she remembers, it is considered to be a speech input different 
from the prepared pattern, resulting in a recognition eiror. As a result, an operation contradictory 
to the mtention of the user was output in many cases, resulting in an increased burden on the user. 

[0014] 

In addition, when the user remembers only the rhythm of a word or a sentence he/she can 
utter, the conventional system cannot accept it as a proper input, a recognition error occurs and 
the operation intended by the user is never carried out, resulting in an increased burden on the 
user. 



[0015] 

The present invention was made in consideration of the aforementioned situation, and its 
purpose is to present a speech input interpreter capable of interpreting [a speech input] correctly 
m order for an application part to operate properly without requiring the user to memorize words 
and sentences he/she can utter accurately. 

[0016] 

In addition, the present invention aims to present a speech input interpreter capable of 
restraining interpretation errors in order to direct an output of the speech input device toward the 
user's intention even when the user remembers only part of a word or a sentence he/she is 
allowed to utter. 

[0017] 

In addition, the present invention aims to present a speech input interpreter and a speech 
mput interpretation method by which interpretation errors can be restrained in order to direct an 
output of the speech input device toward the user's intention even when the user remembers only 
part or the rhythm of a word or a sentence he/she is allowed to utter. 

[0018] 

Means to solve the problems 

The present invention (Claim 1) is characterized in that in a speech input interpreter 
which interprets input speech and outputs information on applicable vocabulaiy items, it is 
equipped with a means which stores first information pertaining to normal vocabulary'items and 
second information which considers the possibility that some of said nomal vocabulary items 
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may be replaced by prescribed alternative expressions during speech input, a means for speech 
recognition of the input speech, a means which detects the aforementioned alternative expression 
from the result of the aforementioned speech recognition based on the aforementioned second 
information, and a means which runs a query in the aforementioned first infonnation based at 
least on the vocabulary items other than said alternative expression included in the 
aforementioned input speech recognition result when the aforementioned alternative expression 
is detected from the aforementioned recognition result by said means in order to find said 
applicable vocabulary item. 

[0019] 

Preferably, a means which evaluates the priorities of applicable vocabulary items based at 
least on the phonemic characteristic of the speech corresponding to the aforementioned 
alternative expression when multiple applicable vocabulary items are retrieved may be fiirther 
provided. 

[0020] 

The present invention (Claim 3) is characterized in that in a speech input interpreter 
which interprets an input speech and outputs information on applicable vocabulary items, it is 
equipped with a vocabulary storage means which stores alternative expressions obtained by 
replacing some of prescribed normal vocabulary items as the target of the speech recognition by 
alternative expressions used to replace arbitrary words as one type of vocabulary item, a metrical 
information storage means which stores infomiation on the notations of and metrical information 
on the aforementioned normal vocabulary items which do not contain the aforementioned 
alternative expressions out of the vocabulary items stored in the aforementioned vocabulary 
storage means, a speech analysis means which carries out speech recognition and metrical 
analysis of a speech input through a speech input device in reference to the aforementioned 
vocabulary storage means, and a substitution expression verification means which replaces the 
aforementioned replaced part by the aforementioned normal vocabulary item based on the result 
of the aforementioned speech recognition of the aforementioned input speech and the result of 
the aforementioned metrical analysis by the aforementioned speech analysis means in reference 
to the aforementioned metrical information storage means. 

[0021] 

With the present invention, even when the user does not remember the vocabulary items 
stored in the vocabulary storage means clearly, an unclear part can be input through speech using 
an alternative expression, and an appropriate expression corresponding to the alternative 
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expression input is retrieved so as to substitute it with an appropriate vocabulary item which does 
not contain the alternative expression. 

[0022] 

The present invention (Claim 4) is characterized in that in a speech input interpreter 
equipped with a means which analyzes a speech input from a speech input device for speech 
recognition and outputs a speech analysis result including a speech recognition result and a 
vocabulary storage means which stores vocabulary items as the target to be recognized during 
said speech recognition, it is equipped with an alternative expression storage means which stores 
alternative expressions for replacing arbitrary expressions, an alternative expression detection 
means which detects the same expressions as the aforementioned vocabulary items stored in the 
aforementioned alternative expression storage means according to speech information input, a 
substitution expression storage means which stores individual words obtained by further dividing 
the vocabulary stored in die aforementioned vocabulary storage means, and a processing means 
which carries out the speech recognition of said non-replaced part of the input speech 
mformation other than die part where the aforementioned alternative expression is detected by 
the aforementioned altemative expression detection means while using the vocabulary items 15 
stored in the aforementioned altemative expression storage means as the target of the speech 
recognition and retrieves a vocabulary item appropriate for the replaced expression from the 
vocabulary items stored in the aforementioned substitution expression storage means using the 
result of said speech recognition. 

[0023] 

With the present invention, even when the user does not remember the vocabulary items 
stored in the vocabulary storage means clearly, an unclear part can be input through speech using 
an altemative expression, and an expression which replaces an arbifraiy expression can be 
detected from the speech input so as to retrieve an appropriate expression corresponding to the 
altemative expression detected. 

[0024] 

Preferably, the aforementioned processing means may be configured as such that it carries 
out the aforementioned speech recognition by the unit of a syllable or a phoneme, detects a part 
where one of the aforementioned normal vocabulary items is added and uttered as a part of the 
altemative expression in reference to the result of said recognition by the unit of a syllable or a 
phoneme, and selects an expression which matches the aforementioned detection result with the 
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highest priority when retrieving the replaced expression from the vocabulary items stored in the 
aforementioned substitution expression storage means. 

[0025] 

As a result, a more appropriate expression adaptable to information on a partially correct 
utterance in a speech input containing the partially correct utterance within the alternative 
expression used by the user can be retrieved. 

[0026] 

Preferably, the aforementioned alternative expression detection means may be configured 
as such that it carries out metrical analysis of the input speech, and the aforementioned 
processing means selects an expression which matches or approximates the metrical requirement 
obtained as a result of the aforementioned analysis with the highest priority when retrieving the 
replaced expression from the vocabulary items stored in the aforementioned substitution 
expression storage means. 

[0027] 

The present invention (Claim 7) is characterized in that in a speech input interpretation 
method in which an input speech is interpreted, and information on applicable vocabulary items 
is output, speech recognition is carried out with respect to the input speech, an alternative 
expression is detected according to the aforementioned speech recognition result based on 
information pertaining to normal vocabulary items which take into consideration of the 
possibility that some of the prescribed normal vocabulary items may be replaced by prescribed 
altemative expressions during the speech input, and a query is run in the information pertaining 
to the prescribed normal vocabulary items based at least on the vocabulary items other than said 
altemative expression included in the aforementioned input speech recognition result when the 
aforementioned altemative expression is detected from the aforementioned recognition result in 
order to find an applicable vocabulary item. 

[0028] 

Preferably, [the method] may be configured as such that when muUiple applicable 
vocabiilary items are retrieved, the priorities of the applicable vocabulary items are evaluated 
based at least on the phonemic characteristic of the speech corresponding to the aforementioned 
altemative expression. 
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[0029] 

The present invention (Claim 9) is characterized in that in a speech input interpretation 
method in which an input speech is interpreted, and information on appHcable vocabulary items 
is output, speech recognition and metrical analysis of the speech are carried out with respect to 
the speech input via a speech input device in reference to a vocabulary storage means which 
stores alternative expressions obtained by replacing some of prescribed normal vocabulary items 
as the target of speech recognition by alternative expressions used to replace arbitrary words as 
one type of vocabulary, and the aforementioned alternative expression part is substituted with the 
aforementioned normal vocabulary part based on the result of the aforementioned speech 
recognition of the aforementioned input speech and the result of the aforementioned metrical 
analysis in reference to the aforementioned metrical information storage means which stores 
information on the notations of and metrical information on the aforementioned normal 
vocabulary items which do not contain the aforementioned alternative expressions out of the 
vocabulary items stored in the aforementioned vocabulary storage means. 

[0030] 

The present invention (Claim 10) is characterized in that in a speech input interpretation 
method in which an input speech is interpreted by means of speech recognition, and information 
on applicable vocabulary items in a vocabulary storage means which stores vocabulary items as 
the target to be recognized is output during said speech recognition, an expression identical to a 
vocabulary item stored in an alternative expression storage means which stores alternative 
expressions for replacing arbitrary expressions is detected from input speech information, and the 
speech recognition of the non-replaced part of the input speech information, other than the part 
where the aforementioned alternative expression is detected, is carried out while using 
vocabulary items stored in a substitution expression storage means which stores individual words 
obtained by farther dividing the vocabulary stored in the aforementioned vocabulary storage 
means as the target of the speech recognition in order to retrieve a vocabulary item appropriate 
for the replaced expression from the vocabulary items stored in the aforementioned substitution 
expression storage means using the result of said speech recognition. 

[0031] 

Preferably, [the method] may be configured as such that during the retrieval of the 
aforementioned vocabulary item, the aforementioned processing means carries out the 
aforementioned speech recognition by the unit of a syllable or a phoneme, detects a part where 
one of the aforementioned normal vocabulary items is added and uttered as a part of the 
alternative expression in reference to the result of said recognition by the unit of a syllable or a 
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phoneme, and selects an expression which matches the aforementioned detection result with the 
highest priority when retrieving the replaced expression from the vocabulary items stored in the 
aforementioned substitution expression storage means. 

[0032] 

Preferably, [the method] may be configured as such that an expression which matches or 
approximates the metrical requirement obtained as a result of the metrical analysis of the input 
speech is selected with the highest priority when retrieving the replaced expression from the 
vocabulary items stored in the aforementioned substitution expression storage means. 

[0033] 

With the present invention, when a function to detect a wildcard expression as a 
replacement for a clear expression and a function to retrieve said replaced appropriate expression 
for substitution are added, or when a speech analysis ftinction involving a vocabulary storage 
means containing a vocabulary item actually substituted with the wildcard expression and a 
function to retrieve said replaced appropriate expression for substitution are added, even when 
the user remembers only some of vocabulary items he/she is allowed to utter, a speech input 
containing the wildcard expression can be accepted in order to interpret said speech input. 

[0034] 

In addition, with the present invention, even when the user remembers only the rhythm of 
a vocabulary item he/she is allowed to utter, a speech input containing a wildcard expression 
corresponding to it can be accepted so as to interpret said speech input. 

[0035] 

As such, the present invention offers a great practical effect in that a flexible speech input 
interpreter capable of accepting and interpreting a speech input even when a user does not clearly 
remember a vocabulary item a speech input device can accept, 

[0036] 

Embodiments of the invention 

Embodiments of the present invention will be explained below with reference to Figures. 

[0037] 

First embodiment 

First, a first embodiment of the present invention will be explained. 



[0038] 

An example configuration of the speech input interpreter pertaining to the present 
invention is shown in Figure 1 . As shown in Figure 1, speech input interpreter 1 of the present 
embodiment is equipped with speech analysis part 101, vocabulary storage part 102, substitution 
expression verification part 103, and metrical information storage part 104. Furthermore, an A/D 
converter for converting input speech from an analog signal to a digital signal may be provided 
either inside of speech input interpreter 1 or on the side of speech input device 100. 

[0039] 

Speech analysis part 101 is connected to substitution expression verification part 103, 
vocabulary storage part 102, and speech input device 100, such as a microphone; whereby, 
speech recognition of continuous words is carried out while targeting the vocabulary stored in 
vocabulary storage part 102 using a system of the kind disclosed in "Algorithms for Speech 
Recognition of Continuous Words and Continuous Syllables Based on a Pattern Matching 
Method" (Japan Electronics and Information Technology Industries Association Theses, Vol. 
J-66-D, [No.] 6, pp. 637-644), for example. Fiirthermore, speech is analyzed based on 
information on its pitch pattern in order to generate a metrical parameter using a system of the 
kind disclosed in "Keyword Spotting Utilizing Pitch Pattem Information" (Collection of lectures 
by the Acoustical Society of Japan, September Heisei 8[1996], pp. 29-30), for example. Then, 
the information shown in Figure 4 is given to substitution expression verification part 103. Here, 
the system for speech recognition of continuous words and the method for generating the 
metrical parameter are not restricted to those described above, and other systems may also be 
utilized 

[0040] 

Vocabulary storage part 102 as a part for storing vocabulary items as the target of speech 
recognition is connected to speech analysis part 101. It stores information of the kind shown in 
Figure 2 with respect to each normal vocabulary item (in this case, there is no information 
pertaining to any wildcard expression in Figure 2). In addition, it stores information of the kind 
shown in Figure 2 regarding each normal vocabulary item obtained by substituting part of the 
normal vocabulary item with a wildcard expression, that is, an expression substituted with 
several arbitrary words such as "something" or "honyalala." 
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[0041] 

While the details of the information in Figure 2 will be described later, the notation of 
format of "representation" information will be discussed first. Because a recognition result 
cannot be expressed as a series of multiple words during the speech recognition of continuous 
words by speech analysis part 101 , the divisions between said words are indicated using the 
symbol (slash). In addition, the symbol "/" will be used to indicate the divisions between said 
words in the following explanation, too. 

[0042] 

hi addition, either multiword substitution words, such as "something," which are 
considered to substitute several words or rhythmic words, such as "honyalala," which are 
considered to indicate the rhythms of expressions to be substituted, or both, are defined as 
wildcard expressions to be used. Specific contents and kinds of the multiword substitution words 
and the rhythmic words to be used may be decided according to the system as needed. 

[0043] 

An example vocabulary generated from "Tokyo Stayin Hotel," the wildcard expression 
"something" as a multiword substitution word, and the rhythmic word "honyalala is shown in 
Figure 3. Here, it is clear that vocabulary items obtained by substituting "Tokyo," "Stayin," 
and/or "Hotel" with the wildcard expression are generated, and particularly that the rhythmic 
word "honyalala" is extended to the same length as that of the expression substituted (in this case, 
the length is adjusted by the number of "la"). 

[0044] 

Figure 2 is a list of information stored in vocabulary storage part 102. A case involving 
the vocabulary item "Tokyo honyalala Hotel" is shown therein. "Representation" information 
refers to information indicating the character string for said vocabulary item. In the case of the 
example in Figure 2, it is stored as a representation comprising 3 continuous words as in 
"Tokyo/honyalal a/Hotel." "Presence/absence of wildcard expression" information refers to 
information which indicates whether the aforementioned wildcard expression is included in said 
vocabulary item or not. In this case, "honyalala" corresponds to the wildcard expression, and 
"Yes" is stored accordingly. "Expression type" information refers to information which indicates 
whether each of the words contained in said vocabulary item is a wildcard expression or a 
non-wildcard expression. "Replace" is given to a word of wildcard expression, and "OK" is 
given to a non-wildcard expression. In said example, because the words "Tokyo" and "Hotel" are 
non-wildcard expressions, and "honyalala" is a wildcard expression, (OK/Replace/OK) is given. 
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"Wildcard expression type" information refers to information which indicates the wildcard 
expression contained in a given vocabulary item is a multiword substitution word or information 
representing a rhythmic word. In this case, because "honyalala" is defined as a rhythmic word, 
"Rhythmic word" is stored. "Speech recognition parameter" information is used to describe the 
necessary parameters used by speech analysis part 101 for speech recognition (since the speech 
recognition method used here is not intrinsic to the present invention, a detailed explanation of 
said parameters will be omitted). 

[0045] 

Figure 4 shows a list of information given from speech analysis part 101 to substitution 
expression verification part 103, The case involving the vocabulary item "Tokyo honyalala 
Hotel" is also shown. "Recognition result" information refers to information indicating the result 
a representation for the continuous word recognized by speech analysis part 101. In the case of 
the example in Figure 4, "Tokyo/honyalala/Hotel" is shown as the recognition result of the 
speech signal input. "Word utterance time" information refers to information indicating the 
utterance time of each word obtained during the continuous word recognition by speech analysis 
part 101. (650 msec/820 msec/510 msec) is shown in said example, and these numbers indicate II 
the utterance times corresponding to "Tokyo," "honyalala," "Hotel," respectively. "Metrical 
parameter " information refers to information indicating the metrical parameter analyzed by 
speech analysis part 101 . While said information takes different forms depending on the metrical 
parameter analysis means used, a case in which changes in the intonation or the basic frequency 
over time is used is shovm here. In this case, a would-be-obtained parameter is shown 
schematically. The arrow symbol "^" used in Figure 4 indicates the intonation of said 
expression schematically; wherein, arrows at the top indicates the high portion of the intonation, 
and arrows at the bottom indicate the low portions of the intonation. "Presence/absence of 
wildcard expression" information refers to information which indicates whether the 
aforementioned wildcard expression was included in the input speech or not. In this case, 
because "honyalala" corresponds to the wildcard expression, "Yes" is output. "Expression type" 
information refers to information which indicates whether each of the words contained in said 
vocabulary item is a wildcard expression or a non-wildcard expression. Said information can be 
obtained in reference to "expression type" information in Figure 2 pertaining to the apphcable 
vocabulary item, and its notation method is identical to that of "expression type" information in 
Figure 2. In the case of the example in Figure 4, because "Tokyo" and "Hotel" are non- wildcard 
expressions, and "honyalala" is a wildcard expression, the information is given as 
(OK/Replace/OK). "Presence/absence of wildcard expression" information refers to information 
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used to identify whether a wildcard expression is a multiword substitution word or a rhythmic 
word. In this case, because "honyalala" is a rhythmic word, "Rhythmic word" is output. 

[0046] 

Substitution expression verification part 103 is connected to speech analysis part 101 and 
metrical information storage part 104; whereby, when a wildcard expression is detected, it finds 
an appropriate expression corresponding to said wildcard expression. Details of said part will be 
described later. 

[0047] 

Metrical information storage part 104 is connected to substitution expression verification 
part 103; whereby, it stores information of the kind shown in Figure 5 pertaining to vocabulary 
items not containing any wildcard expression out of the vocabulary items stored in vocabulary 
storage part 102. 

[0048] 

Figure 5 is a list of information stored in metrical information storage part 104. A case 
involving 'Tokyo honyalala Hotel" is shown therein. "Representation" information refers to 
information indicating the representation of said vocabulary item. "Standard time" information 
indicates the utterance time of the sample expression stored. If said vocabulary item comprises 
continuous words and can thus be divided, utterance time for each word is stored. Notation 
method of said information is identical to that of 'Vord utterance time" information in Figure 4. 
"Metrical" information indicates metrical information obtained by analyzing the sample 
expression stored. However, the method used to analyze the metrical information must be 
identical to the method used by speech analysis part 101. hi addition, the metrical information 
output fi-om metrical information storage part 104 must be in the same format as that used for the 
metrical parameter information given fi*om speech analysis part 101 to substitution expression 
verification part 103. Like Figure 4, metrical information which would be obtained after the 
analysis is shown schematically in the example in Figure 5. 

[0049] 

Figure 6 is a flowchart of the operations of substitution expression verification part 103 
which plays an important role in the present embodiment. The processing flow will be explained 
below with reference to Figure 6. 



18 



[0050] 
Step SI 01 

Here, whether the speech recognition result by speech analysis part 101 contains a 
wildcard expression or not is checked. It can be checked using the "presence/absence of wildcard 
expression" information in Figure 4 given from speech analysis part 101 . If a wildcard 
expression is present, [it advances] to Step SI 02; and if no wildcard expression is present, the 
recognition result is output, and the processing is ended. 

[0051] 
StepS102 

In this step, vocabulary items which match the speech recognition result and can be 
output are selected from metrical information storage part 104. For example, a non-wildcard 
expression part contained in the speech recognition result is obtained in reference to the 
expression type information in the information (Figure 4) given from speech analysis part 101 
utilizing the representation information of the information (Figure 5) stored in metrical 
information storage part 104, and vocabulary items which match the condition pertaining to the 
position where said non-wildcard expression is present are selected while using the non-wildcard 
expression part as a condition based on an assumption that a wildcard expression has a length 
longer than one word. 

[0052] 

For example, assuming that the obtained speech recognition result is 
"Tokyo/something/Hotel," and the expression type is "OK/Replace/OK," vocabulary items 
involving the word 'Tokyo" at the beginning, the word "Hotel" at the end, and at least 1 word 
between them can be selected as matching vocabulary items; that is, "Tokyo/Stayin/Hotel," 
"Tokyo/InterVContinental/Hotel," and so forth. 

[0053] 
Step SI 03 

In this step, whether or not the wildcard expression contained in the speech recognition 
result is a multiword substitution word or a rhythmic word is identified. This can be checked 
using the 'Wildcard expression type" information in Figure 4 given from speech analysis part 101. 
If it is a rhythmic word, [it advances] to Step S 104; and if it is a multiword substitution word, the 
vocabulary item extracted in Step SI 02 is output, and the processing is ended. Furthermore, if 



* [Editor's note: For the purposes of this patent, "inter" will be considered to be a separate word for "continental."] 
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there are multiple vocabulary items to be output, either some or all of them may be output. This 
processing, that is, multiple answers being presented to let a user make a selection, is decided 
according to processing (200 in the figure) specific to the application at the output destination. 

[0054] 
Step SI 04 

In this step, the 'Vord utterance time" information given firom speech analysis part 101 
and the "standard time" information stored in metrical in formation storage part 104 are 
compared in order to further restrict the vocabulary items to be output among the vocabulary 
items extracted in Step SI 02. For example, in the case of "Tokyo/honyalala/Hotel," respective 
ratios between the utterance times for the non-wildcard expression parts" Tokyo" and "Hotel" 
and the standard times for "Tokyo" and "Hotel" in the standard time information pertaining to /8 
the target vocabulary items stored in metrical information storage part 104 are calculated, the 
utterance time for the wildcard part in the input signal is extended using the mean value of said 
ratios, the extended utterance time and the standard time are compared, and only those within a 
given threshold are extracted. Furthermore, if a vocabulary item is not specified through said 
processing, priority order of the vocabulary items to be output can be decided by comparing their 
times. 

[0055] 
Step SI 05 

In this step, a vocabulary item to be output out of the vocabulary items extracted in Step 
SI 04 is decided by comparing the "metrical parameter " information given fi-om speech analysis 
part 101 with the "metrical parameter " information stored in metrical information storage part 
104. For example, DP method based matching is carried out using the method disclosed in 
"Keyword Spotting Utilizing Pitch Pattern Information" (collection of lectures by the Acoustical 
Society of Japan, September Heisei 8[1996], pp. 29-30). Furthermore, although said comparison 
method differs depending on the metrical parameter configured, an arbitrary metrical comparison 
method may be utilized in the present embodiment as long as the configured parameter can be 
utilized. Then, a vocabulary item with the most closely resembling metrical information to that of 
the speech uttered is output before ending the processing. Alternatively, if there are multiple 
candidates, they may be prioritized for output in the order of the resemblance of their metrical 
information. 
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[0056] 

Above are the configuration and the function of substitution expression verification part 
103 and the processing method pertaining to the present invention. 

[0057] 

Next, the aforementioned speech input interpretation method will be explained in further 
detail below. Here, a specific application example of the operations of a map information system 
when speech is input by a user will be explained. 

[0058] 

Assimie that information on 4 hotels (Palace Hotel, Tokyo Stayin Hotel, Tokyo 
Marunoguchi hotel, and Tokyo Inter Continental Hotel) is registered to said map information 
system, and the names of the 4 hotels are stored in vocabulary storage part 102. In addition, 
assume that the aforementioned rhythmic word "honyalala" is registered to vocabulary storage 
part 102 as a wildcard expression, and the vocabulary items shown in Figure 7 are registered to 
vocabulary storage part 1 02 together with vocabulary items generated firom the aforementioned 4 
hotels and "honyalala." 

[0059] 

Also, assume that representation information, metrical information, and standard time 
information are obtained from the registered 4 hotel names, and information of the kind shown in 
Figure 8 is stored in metrical information storage part 1 04. 

[0060] 

Then, assume that a user wants to make an inquiry regarding "Tokyo Stayin Hotel," but 
he/she does not remember the part "Stayin" clearly, and Inters the speech input "Tokyo honyalala 
Hotel." Here, assume that the wildcard expression "honyalala" is uttered with the rhythm of 
"Stayin" intentionally. 

[0061] 

Operations of the respective parts in the case of the present specific example will be 
described. 

[0062] 

First, speech analysis part 101 recognizes the continuous word using the vocabulary items 
in Figure 7 with respect to the speech input. Then, "Tokyo/honyalala/Hotel" is selected as the 
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result of the recognition, and the information shown in Figure 9 is output to substitution 
expression verification part 103 together with utterance time information obtained during the 
recognition processing and metrical information extracted from the input speech. 

[0063] 

Upon receiving said information, substitution expression verification part 103 carries out 
the following processing. 

[0064] 
StepSlOl 

It judges that the recognition result contains a wildcard expression based on the 
"presence/absence of wildcard expression" information received and advances to Step SI 02. 

[0065] 
Step SI 02 

It decides that non-wildcard expressions are "Tokyo" and "Hotel" based on the 
recognition result information "Tokyo/honyalala/Hotel" and the expression type information 
(OK/Replace/OK) and retrieves those which match the condition pertaining to the positions of 
these 2 words from the vocabulary items (Figure 8) registered to metrical information storage 
part 104. In this case, vocabulary items containing "Tokyo" at the beginning, "Hotel" at the end, 
and at least 1 word between them are considered to match the retrieval condition. As such, 
"Tokyo Stayin Hotel," "Tokyo Marunoguchi Hotel," and "Tokyo Liter Continental Hotel" are 
retrieved; and "Palace Hotel" is either excluded as a candidate to be output or considered as a 
candidate with a lower priority. 

[0066] 
Step SI 03 

It decides that the wildcard expression "honyalala" is a rhythmic word based on the 
wildcard expression type information received and advances to Step SI 04. 

[0067] 
Step SI 04 

Of the vocabulary items selected in Step SI 02, the standard time information (Figure 8) 
on "Tokyo Stayin Hotel" and the word utterance time information given from speech analysis 
part 101 are compared first. For example, ratios (standard time information/word utterance time 
information) are calculated with respect to the wildcard expressions "Tokyo" and "Hotel," 
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"Tokyo": 700/650 = 1.0769 and "Hotel": 550/510= 1.0784 results. The average of these ratios is 
calculated, and the numeric value (1 .0777) obtained as a result is used as an expansion factor for 
handling the input time and the standard time in metrical information storage part 104 on the 
same scale. As such, after the "honyalala" part corresponding to the wildcard expression is 
extended, the input time for the wildcard expression part becomes 820 msec x 1.0777 = 884 
msec Next, the standard time for the "Stayin" part, which is located between "Tokyo" and 
"Hotel" and considered to have been replaced by the wildcard expression, becomes 900 msec 
Then, these 2 input times are compared (for example, threshold processing) in order to check 
whether the times for the wildcard expression part match or not. Results of the aforementioned 
calculation pertaining to the vocabulary items selected in Step SI 02 are shown in Figure 10. 

[0068] 

Here, because "Inter/Continental" part of "Tokyo Inter Continental Hotel" is considered 
to have been replaced by "honyalala," 650 + 1 050 = 1 700 msec corresponding to "Inter" and 
"Continental" out of the standard time (700 msec/650 msec/1050 msec/550 msec) is considered 
the standard time corresponding to the wildcard expression "honyalala." Then, the difference 
between the time after the expansion and the standard time is calculated, and those whose 
absolute value is greater than a given threshold are excluded as candidates to be output. 
Assuming that said threshold is 1 00 msec, 'Tokyo Inter Continental Hotel" is either excluded as 
a candidate to be output or considered as a candidate with a lower priority. 

[0069] 
Step SI 05 

Metrical information matching is applied to "Tokyo Stayin Hotel" and 'Tokyo 
Marunoguchi Hotel" which have not been excluded during the aforementioned processing. Then, 
either a vocabulary item with metrical information close to the metrical information given from 
speech analysis part 101 or the vocabulary item with the higher priority is output as a result. Here, 
the metrical information on "Tokyo Stayin Hotel" is judged to be closer to the rhythm of the 
input speech, "Tokyo Stayin Hotel" is output as the vocabulary item with the higher priority, and 
an appropriate processing (200 in the figure) specific to the application of the output destination 
is carried out. In addition, if the application-specific processing can be applied to multiple 
candidates, "Tokyo Marunoguchi Hotel" is output as a lower-priority candidate, and "Tokyo Inter 
Continental Hotel" and "Palace Hotel" are also output in said order as even lower-priority 
candidates if necessary. 
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[0070] 

Now, the processing to be carried out when "Tokyo honyalala Hotel" is input in the form 
of a speech is completed. 

[0071] 

It is clear from the aforementioned explanation that with the speech input interpreter 
pertaining to the present embodiment, even when a user does not remember the name "Tokyo 
Stayin Hotel" clearly, he/she can Inter the speech input of "Tokyo honyalala Hotel" using the 
wildcard expression for the unclear part in order to have information on appropriately interpreted 
name output to the application part, and that the speech information the user input is utilized 
more effectively in that the user can input the rhythm which he/she knows but cannot be 
expressed by characters in the form of "Tokyo honyalala Hotel" using the wildcard expression in 
order for the system pertaining to the present embodiment to interpret the utterance time 
information and rhythmic information so as to give the priority to "Tokyo Stayin Hotel" over 
"Tokyo Inter continental Hotel" and "Tokyo Marunoguchi Hotel" which are names of the same 
format, that is, "Tokyo ... Hotel." 

[0072] 

Second embodiment 

Next, a second embodiment of the present invention will be explained. 

[0073] 

Although the speech recognition system utilized continuous word recognition in the first 
embodiment, the speech recognition system can be applied even when the continuous word 
recognition is not involved in the present embodiment. 

[0074] 

An example configuration of the speech input interpreter pertaining to the present 
embodiment is shown in Figure 1 1 . As shown in Figure 1 1 , speech input interpreter 2 of the 
present embodiment is equipped with speech analysis part 201, vocabulary storage part 202, 
wildcard expression detection part 203, wildcard expression storage part 204, substitution 
expression verification part 205, and substitution expression storage part 206. Furthermore, an 
A/D converter for converting an input speech from an analog signal into a digital signal may be 
provided either inside of speech input interpreter 2 or on the side of speech input device 100. 
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[0075] 

Speech analysis part 201 is connected to substitution expression verification part 205, 
vocabulary storage part 202, and substitution expression storage part 206; whereby, words in a 
speech are recognized using vocabulary items either in vocabulary storage part 202 or 
substitution expression storage part 206 whichever is specified as a speech recognition request 
arrived firom substitution expression verification part 205, and the results are output to 
substitution expression verification part 205. hi addition, individual syllables are recognized as 
requested by the recognition method, and the resuhs are output to substitution expression 
verification part 205 in the form of a Mauler code string. Here, since the speech recognition 
method used here is not intrinsic to the present invention, their detailed explanation will be 
omitted. 

[0076] 

Vocabulary storage part 202 is a part connected to speech analysis part 201 and 
substitution expression verification part 205 in order to store (normal) vocabulary items as the 
target of speech recognition; whereby, it stores the information shown in Figure 12 regarding the 
respective vocabulary items as the target of speech recognition in a format which can be referred 
to and utilized by speech analysis part 201 and substitution expression verification part 205. 

[0077] 

Figure 12 is a list of information stored in vocabulary storage part 202. Liformation to be 
stored in vocabulary storage part 202 regarding "Tokyo Stayin Hotel" is shown as an example, 
"Representation character string" information refers to a character string representing vocabulary 
items to be registered. "Mauler code string" information refers to the reading of the 
representation character string expressed in the form of a string of Mauler codes. "Mauler code 
string" information indicates the number of Mauler codes in the Mauler code string stored as 
Mauler code string information. Pitch pattern information on the speech is analyzed using the 
method disclosed in "Keyword Spotting Utilizing Pitch Pattern Information" (collection of 
lectures by the Acoustical Society of Japan, September Heisei 8[1996], pp. 29-30), for example, 
and a metrical parameter configured is stored as "metrical parameter " information. Furthermore, 
the method for generating the metrical parameter is not restricted to the aforementioned system, 
and other systems may also be utilized. In addition, in the case of the example in Figure 12, 
would-be-obtained metrical information is shown schematically. This notation method is 
identical to that in the first embodiment. "Parameter required for speech recognition" information 
is used to describe a parameter necessary for speech recognition by speech analysis part 201 as 
needed for the implementation of the present invention (fijrthermore, since the speech 
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recognition method used here is not intrinsic to the present invention, detailed explanation of 
said parameter will be omitted here). 

[0078] 

Wildcard expression storage part 204 is connected to wildcard expression detection part 
203; whereby, it stores a wildcard expression as an expression substituted with several arbitrary 
words, such as "something" or "honyalala," in a format which can be referred to and utilized by 
wildcard expression detection part 203. Also, it divides the wildcard expressions to be stored into 
multiword substitution words, such as "something" and "so and so," comprising several words 
used for substitution and rhythmic words, such as "honyalala" and "talalala," which indicate the 
rhythm of an expression to be substituted when storing them, 

[0079] 

Wildcard expression detection part 203 is connected to speech input device 100, such as a 
microphone, wildcard expression storage part 204, and substitution expression verification part 
205; whereby, it detects vocabulary items for the wildcard expressions stored in wildcard 
expression storage part 204 using the method disclosed in "Noise Immunity Learning During 
Speech Recognition Through Word Spotting" (collection of lectures by the Acoustical Society of 
Japan, Vol. J-74-D-II, September 1991, pp. 121-129), for example. Furthermore, the 
aforementioned system does not impose any restriction, and other detection systems may also be 
utilized as long as a specific vocabulary item can be detected. Then, wildcard expression 
detection part 203 gives the processing to substitution expression verification part 205 by giving 
it the information shown in Figure 13. 

[0080] 

Figure 13 is a list of information given fi*om wildcard expression detection part 203 to 
substitution expression verification part 205. A case involving the vocabulary item "Tokyo 
honyalala Hotel" is shown therein, "Presence/absence of wildcard expression" information refers 
to information which indicates whether or not a wildcard expression is detected by wildcard 
expression detection part 203. In this example, "honyalala" corresponds to the wildcard 
expression, and "Yes" is output accordingly. "Original signal" refers to the original signal for the 
speech input; when a wildcard expression is detected, it is separated at the part where said 
wildcard expression is present and given to substitution expression verification part 205. hi the 
example, the input "Tokyo honyalala Hotel" is separated by the wildcard expression "honyalala" 
into three parts, namely, "Tokyo," "honyalala," and "Hotel," and given to substitution expression 
verification part 205 in said order. When a wildcard expression is present, "wildcard expression 



position" information indicates which of the separated [parts] of the original signal is the 
wildcard expression in the form of a numeric value. In this example, "honyalala" is found in the 
2nd position of the three parts obtained by separating the signal, and 2 is output accordingly. 
"Wildcard expression type" refers to information which indicates whether the detected wildcard 
expression is a multiword substitution word or a rhythmic word. In this example, "honyalala" is 
considered as a rhythmic word. This differs depending on the information registered to wildcard 
expression storage part 204. *'Mauler code string length of wildcard expression" refers to 
information which indicates the number of Mauler codes used for the detected wildcard 
expression when it is a rhythmic word. In this example, the wildcard expression "honyalala" has 
4 as the number of Mauler codes. "Metrical information on wildcard expression" refers to 
information which indicates the rhythm of the detected wildcard expression when it is a rhythmic 
word. It is analyzed based on the pitch pattern information of the speech input and given to 
substitution expression verification part 205. Here, the method used to generate the metrical 
parameter must be such that the metrical parameter generated is in the same format as that used 
for storing in vocabulary storage part 202 or substitution expression storage part 206. 

[0081] 

Substitution expression verification part 205 is connected to wildcard expression 
detection part 203, speech analysis part 201, vocabulary storage part 202, and substitution 
expression storage part 206; whereby, when a wildcard expression is detected, it verifies an 
appropriate expression corresponding to said wildcard expression part. Details of said part will 
be described later. 

[0082] 

Substitution expression storage part 206 is connected to speech analysis part 201 and 
substitution expression verification part 205; whereby, it stores words, such as "Tokyo," 
"Stayin," and "Hotel," fiirther generated as meaningfijl words fi-om the vocabulary item, for 
example, fi-om "Tokyo Stayin Hotel," stored in vocabulary storage part 202 or words which are 
used to create word combinations, such as "Tokyo Stayin" and "Stayin Hotel," using the same 
format (Figure 12) as that used for vocabulary storage part 202. 

[0083] 

Figure 14 shows an outline of the operations of substitution expression verification part 
205 which plays an important role in the present embodiment. The processing flow will be 
explained below with reference to Figure 14. 
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[0084] 
Step S201 

Whether or not the speech input contains a wildcard expression or not is checked. This 
can be checked using the "presence/absence of wildcard expression" information (Figure 13) 
given by wildcard expression detection part 203. If a wildcard expression is present, [it advances] 
to Step S204, or to Step S202 if no wildcard expression is present. 

[0085] 
Step S202 

When a judgment that there is no wildcard expression is made, speech recognition 
processing is carried out as it is. Speech analysis part 201 is requested to carry out word 
recognition with respect to the original signal input using the vocabulary items stored in 
vocabulary storage part 202. 

[0086] 
Step S203 

The speech recognition result output from speech analysis part 201 is given to 
application-specific processing (200 in the figure) or speech analysis processing of a higher level 
before ending the processing. 

[0087] 
Step S204 

When a judgment that there is a wildcard expression is made, how the non-wildcard 
expression parts are uttered and input is checked. For example, a signal for the wildcard 
expression is obtained based on [the part] separated from the original signal and given by 
wildcard expression detection part 203 and the *^vildcard expression position" information, and 
speech analysis part 201 is requested to carry out word recognition using the vocabulary items 
stored in substitution expression storage part 206 with respect to the signals for the non-wildcard 
expression parts (non-wildcard expression parts). The speech recognition result obtained in this 
step will be referred to as a "partial recognition result" in the following explanation. In addition, 
when there is no appropriate vocabulary item in substitution expression storage part 206, a 
decision that there is no partial recognition result corresponding to said non-wildcard expression 
parts is made. 



28 



[0088] 
Step S205 

Here, whether or not some kind of information is present between the non-wildcard 
expression parts and the wildcard expression part is checked. The purpose of doing so is to 
handle a case in which an utterance contains [a part] added before or after a wildcard expression 
as it is evident in "'Su'* something" when the user knows only the starting point and the ending 
point partially without having clear knowledge of the word pronunciations. When the utterance is 
input in the form of '"Su' something " the wildcard expression detected by wildcard expression 
detection part 203 is "something" unless "su-something" is registered as a wildcard expression in 
wildcard expression storage part 204, so that the 'su' uttered by the user intended as a wildcard 
expression is treated as if it was a part of a non-wildcard expression. In such case, too, whether or 
not a part handled as a part of a wildcard is present within a non-wildcard expression is 
determined in order to allow it to be processed as a part of the wildcard expression when said 
part does exist. 

[0089] 

First, a buffer for storing a Mauler code string is prepared for each wildcard expression 
part detected. When information is detected as a non-wildcard expression part and a wildcard 
expression part, said buffer is used to store said information in the form of Mauler codes. In 
addition, because the information detected may appear either before or after the wildcard 
expression part, 2 buffers are prepared for each wildcard expression to handle said situation. In 
Step 8205, Mauler codes to be input to the buffers are detected for the respective parts of the 
non-wildcard expression parts adjoining the wildcard expression part. Figure 1 5 shows an outUne 
of the processing (processing in Step S205 applied to one of the non- wildcard expression parts 
detected. The explanation will continue with reference to Figure 15 hereafter. 

[0090] 
Step S205-1 

In this step, how the non-wildcard expressions are prono\mced is checked. For example, 
speech analysis part 201 is requested to carry out speech recognition of a target non-wildcard 
expression part by the unit of a syllable. A Mauler code string output in this step will be referred 
to as a "partial syllable recognition result" in the explanation given below. 



* [Editor's note: "Su" is the first syllable of the Japanese pronunciation of "Stayin."] 
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[0091] 
Step S205-2 

In this step, whether there is a partial recognition result which corresponds to the current 
target non-wildcard expression or not is checked. If no partial recognition result is found to exist 
as a result, [it advances] to Step S205-3, or to Step 205-4 if a partial recognition result is present. 

[0092] 
Step S205-3 

If there is no partial recognition result which corresponds to the current target 
non-wildcard expression, a judgment that said non-wildcard expression is a shorter expression 
than a vocabulary item in substitution expression storage part 206 can be made. Thus, the entire 
non-wildcard expression is considered as a part of an adjoining wildcard expression, whether 
said non-wildcard expression is found at the front of the wildcard expression or at the end is 
determined, its Mauler codes (string) [are stored] the corresponding buffer, the length equivalent 
to the number of the Mauler codes stored in the buffer is added to the "character string length of 
wildcard expression" information received from wildcard expression detection part 203 if the 
wildcard expression is a rhythmic word, and the "wildcard expression position" information is 
decremented by 1 if said non- wildcard expression part is present at the front of the wildcard 
expression part before finishing [the processing]. 

[0093] 

Step S205-4) 

Here, whether or not any words uttered other than the corresponding partial recognition 
result are contained in the current target non-wildcard expression part is checked. For example, 
the length of the Mauler code string for the partial syllable recognition result corresponding to 
the current target non-wildcard expression and the length of the Mauler code string for the partial 
recognition result are compared. As a result, if the Mauler code string for the partial recognition 
result is longer, or they are equal, advances to Step S205-5, or to Step 205-6 if the Mauler code 
string for the partial syllable recognition result is longer. 

[0094] 
Step S205-5 

A judgment that the current target non-wildcard expression does not have any more 
information than the corresponding partial recognition result is made, and [the processing] is 
ended without inputting anything into the buffer. 
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[0095] 
Step S205-6 

Because the Mauler code string for the partial recognition result corresponding to the 
current target non-wildcard expression part is shorter than the Mauler code string for the partial 
syllable recognition result at the same part, a judgment that there is a possibility that a part of the 
wildcard expression may be uttered [of] the current non-wildcard expression in addition to the 
corresponding partial recognition result is made, and to what part of the non-wildcard expression 
part the partial recognition result corresponds is checked. 

[0096] 

For example, as shown in Figure 16, it is obtained by comparing their Mauler code strings 
by checking the Mauler code string for the partial recognition result against the Mauler code 
string for the partial syllable recognition result in sequence. In Figure 16, although the partial 
recognition result "Tokyo" (Mauler code string "to-o-kyo-o"*) and the partial syllable recognition 
result 'to-o-kyo-o-su" are compared, because the length of the Mauler code string for the partial 
recognition result is 4, and the length of the Mauler code string for the partial syllable recognition 
result is 5, 2 patterns in which either "to" or "o" (first o) of *to-o-kyo-o-su" are selected as the 
code used for the matching are feasible for the partial recognition result. When the partial 
recognition result is even shorter, a pattem in which that after "kyo" is selected as the beginning 
is also created. 

[0097] 

Then, which of the patterns is the best for the matching is decided, and what constitutes 
the "remaining" part is decided. Said "remaining" part is considered as a part which should be 
taken as a part of the wildcard expression part contained in the non-wildcard expression, hi terms 
of a method for deciding the remaining part, when the number of matched Mauler codes is used 
as a reference, the part where the largest mmiber of matching Mauler codes are present is selected 
as the position where the partial recognition result is present, and the part of the partial 
recognition result where the Mauler code string does not fit is extracted as "remaining," for 
example. 

[0098] 

In the case of the example in Figure 16, "su" is extracted as the remaining part. ^ 



* [Editor's note: This spelling corresponds to the Japanese pronunciation of "Tokyo."] 
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[0099] 

In addition, when the position of the partial recognition result cannot be decided uniquely 
due to the presence of 2 or more patterns by which the number of matching Mauler codes 
becomes the maximum, a judgment that there is no remaining part is made. Alternatively, the 
judgment that there is no remaining part may be made also when the number of matching Mauler 
codes is equal to or lower than a threshold. 

[0100] 
Step S205-7 

Here, whether or not a remaining part was able to be extracted as a result of Step S205-6 
is checked. [It advances] to Step S205-8 if a remaining part is present, or to Step S205-5 if no 
remaining part is present. 

[0101] 
Step S205-8 

Here, whether or not the remaining part as a result of Step S205-6 is present at a position 
adjoining the wildcard expression part is checked. In the case of the example in Figure 1 6, 
because the remaining part "su" is present immediately before the wildcard expression 
"something," a judgment that the remaining part "su" is present at a position adjoining 
"something" is made. To the contrary, when "something" is present before "to-o-kyo-o-su," a 
judgment that the remaining "su" found at the end of "to-o-kyo-o-su" is not adjoining 
"something" is made. In this case, if the "to" is "to-o," a judgment that a remaining part is 
present immediately after the wildcard expression "something" can be made. If a remaining is 
present at the adjoining part, it advances to Step S205-9. If no remaining is present at the 
adjoining part, it advances to Step S205-5. 

[0102] 
Step S205-9 

Here, because the remaining part extracted in Step S205-6 is adjoining the wildcard 
expression, said extracted remaining part is considered as a part of the adjoining wildcard 
expression, whether said remaining part is present at the beginning or the end of the adjoining 
wildcard expression is determined, its Mauler codes (string) are stored into the corresponding 
buffer, and [the length] equivalent to the number of the Mauler codes stored in the buffer is 
added to the "character string length of wildcard expression" information received from wildcard 
expression detection part 203 if the wildcard expression part is a rhythmic word before ending 
[the processing]. 
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[0103] 

As an alternative to the aforementioned method, speech analysis part 201 may be 
provided with the word detection function of wildcard expression detection part 203; whereby, 
Mauler codes (string) to become a part of the wildcard expression in the aforementioned manner 
can be estimated by detecting the word in the speech recognition result obtained in Step S204 out 
of [the part] separated from the original signal, separating the signal remaining at the boundary 
part with the wildcard expression subsequently, and requesting speech analysis part 201 to carry 
out the speech recognition by the unit of a syllable. 

[0104] 
Step S206 

The word corresponding to the wildcard expression part is retrieved from vocabulary 
items stored in substitution expression storage part 206 so as to match the vocabulary item stored 
in vocabulary storage part 202 using the pieces of information obtained through the processing in 
Steps S204 and S205 and the information shown in Figure 13 obtained from wildcard expression 
detection part 203 as retrieval conditions. Figure 17 is a flowchart for the operations to be carried 
out in Step S206. The processing flow will be explained below with reference to Figure 17. 

[0105] 
Step S206-1 

In this step, vocabulary items to be output which match the speech recognition result 
received are selected from vocabulary storage part 202. For example, words which match the 
positional conditions of partial recognition results of non-wildcard expression parts are selected 
utilizing the representation information of the information (Figure 1 2) stored in vocabulary 
storage part 202 while using non-wildcard expression parts as conditions and assximing that a 
wildcard expression is longer than 1 word. Then, a part replaced by the wildcard expression 
comprising the vocabulary item selected is retrieved from the expression stored in substitution 
expression storage part 206. For example, assuming that the partial recognition results obtained 
are "Tokyo" and Hotel," and the sequence of "Tokyo (wildcard expression) Hotel" is found 
based on the arrangement of the separated [parts of] the original signal and the information on 
the position of the wildcard expression, "Tokyo Stayin Hotel," for example, in which the word 
"Tokyo" is present at the beginning, the word "Hotel" is present at the end, and at least 1 word is 
present between them, is selected as a matching vocabulary item. Then, the expression "Stayin," 
for example, is retrieved for the part replaced by the wildcard expression from substitution 
expression storage part 206. 



[0106] 
Step S206-2 

In this step, the expressions extracted in Step S206-1 are further restricted using the 
Mauler codes (string) stored in the buffer in Step S205 as a retrieval condition. 

[0107] 
Step S206-3 

In this step, whether the wildcard expression contained in the speech recognition result is 
a multiword substitution word or a rhythmic word is determined. This can be checked using the 
'Wildcard expression type" information in Figure 13 received from wildcard expression detection 
part 203. Then, if it is a rhythmic word, it advances to Step S206-4. If it is a multiword 
substitution word, the expression extracted in Step S206-2 and the normal vocabulary item 
comprising the partial recognition result are output, and the processing is ended. Furthermore, if 
multiple vocabulary items to be output are present, some or all of them maybe output, and 
processing for presenting multiple answers to let a user make a selection is decided according to 
processing (200 in the figure) specific to the application at the output destination, 

[0108] 
Step S206-4 

In this step, the Mauler code string length information of the wildcard expression given 
by wildcard expression detection part 203 and the Mauler code length information stored in 
substitution expression storage part 206 are compared with respect to the vocabulary items 
extracted in Step S206-1 in order to fiirther restrict the vocabulary items output. For example, 
only the items which indicates a Mauler code string length difference less than a given threshold 
are extracted. Furthermore, if the vocabulary items are not restricted during said processing, the 
vocabulary items may be prioritized for output. 

[0109] 
Step S206-5 

In this step, the "metrical parameter " information received from speech analysis part 101 
and the "metrical parameter " information stored in metrical information storage part 104 are 
compared with respect to the vocabulary items extracted in Step S206-4 in order to decide a 
vocabulary item to be output. For example, DP method based matching is carried out using the 
method disclosed in "Ke3word Spotting Utilizing Pitch Pattern Information" (collection of 
lectures by the Acoustical Society of Japan, September Heisei 8[1996], pp. 29-30). Furthermore, 
although said comparison method differs depending on the metrical parameter configured, an 
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arbitrary metrical comparison method may be utilized in the present embodiment as long as the 
configured parameter can be utilized. Then, a vocabulary item with the metrical information most 
closely resembling that of the speech uttered is output before ending the processing. Alternatively, 
if there are multiple candidates, they may be prioritized for output in the order of the resemblance 
of their metrical information. 

[0110] 

Above are the configurations and the function of substitution expression verification part 
205 and the processing method pertaining to the present invention. 

[0111] 

Next, the aforementioned speech input interpretation method will be explained in further 
detail below. Here, the example of the map information system used to explain the first 
application example will be used to explain a specific application example of its operations when 
speech is input by a user. 

[0112] 

Assume that information on 4 hotels (Tokyo Stayin Hotel, Tokyo Marunoguchi hotel. 
Palace Hotel, and Tokyo Inter Continental Hotel) near Tokyo railroad station is registered in said 
map information system, and the information shown in Figure 1 8 regarding said 4 hotels and the 
necessary parameters for their speech recognition are stored in vocabulary storage part 202. Then, 
they are registered into substitution expression storage part 206. Words separated fi"om said 
vocabulary items and expressions as combinations of the words are shown in Figure 19. 

[0113] 

In addition, assume that the multiword substitution word "something" is stored in 
wildcard expression storage part 204 as a wildcard expression. 

[0114] 

Next, assume that a user wants to make an inquiry regarding "Tokyo Stayin Hotel," but 
he/she does not remember the part "Stayin" clearly, and Inters the speech input "Tokyo 
su-something Hotel." 
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[0115] 

In order to make the notation clear, a waveform signal before a speech recognition result 
is obtained will be expressed by (...) as in (signal), and a character string after a speech 
recognition result is obtained will be expressed by (...) as in (character string). 

[0116] 

Upon receiving said input, a wildcard expression is detected at wildcard expression 
detection part 203 first. The signal (Tokyo su-something Hotel) contains the wildcard expression 
(something), and it is detected as a wildcard expression. Then, the information of the kind shown 
in Figure 20 is given to substitution expression verification part 205. 

[0117] 

Processing to be carried out by substitution expression verification part 205 is as follows. 

[0118] 
Step S201 

The point that a wildcard expression is present is confirmed based on the 
presence/absence of wildcard expression information. 

[0119] 
Step S204 

(to-o-kyo-o-su) and (ho-te-ru*) are found to be the necessary parts to be recognized based 
on the separated [parts of] original signal and the wildcard expression position information. Then, 
speech analysis part 201 is requested to carry out word recognition with respect to said 2 [parts of 
the] signal using the vocabulary items stored in substitution expression storage part 206. Assxime 
that 'Tokyo" is obtained as a partial recognition result as a result of the recognition of 
(to-o-kyo-o-su), and "Hotel" as a result of the recognition of (ho-te-ru). 

[0120] 
Step S205 

The [partial] signal (to-o-kyo-o-su) is processed first. 



* [Editor's note: This spelling corresponds the Japanese pronunciation of "hotel."] 
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[0121] 
StepS205-l 

Speech analysis part 201 is requested to recognize the [partial] signal 1 (to-o-kyo-o-su) by 
the unit of a syllable. Assume that the Mauler code string 'to-o-kyo-o-su" is obtained as a result. 

[0122] 
Step S205-2 

Because "Tokyo" has been obtained as a result of the recognition of the [partial] signal 
(to-o-kyo-o-su), it advances to Step S205-4. 

[0123] 
Step S205-4 

The Mauler code string length of the Mauler code string "to-o-kyo-o-su" is 5. Also, 
assume that the partial recognition result "Tokyo" is stored into substitution expression storage 
part 206 in the manner shown in Figure 21 . 

[0124] 

Because the partial syllable recognition result "to-o-kyo-o-su" obtained from the signal 
input is longer than said Mauler code string length, it advances to Step S205-6. 

[0125] 
Step S205-6 

Figure 1 6 emerges when the syllable recognition result "to-o-kyo-o-su" and the Mauler 
code string "to-o-kyo-o" of the partial recognition result "Tokyo," and the Mauler code "su" is 
detected as a remaining part. 

[0126] 
Step S205-7 

Because the Mauler code "su" is detected as a remaining part, it advances to Step S205-8. 

[0127] 
Step S205-8 

Because the remaining Mauler code "su" is located at the end of the syllable recognition 
result "to-o-kyo-o-su," and the original signal (to-o-kyo-o-su) of said syllable recognition result 
is located immediately before the wildcard expression part (something), the remaining part "su" /14 
is judged as a part of the wildcard expression. It advances to Step S205-9. 
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[0128] 
Step S205-9 

The Mauler code "su" is input to the buffer which stores the pronunciation of the 
beginning part of the wildcard expression. 

[0129] 

Next, the same processing is carried out with respect to the [partial] signal (ho-te-ru). 
Here, assume that no remaining part is found in the partial recognition result "Hotel," and it 
advances to the next step without storing anything into the buffer. 

[0130] 
Step S206 

Here, appropriate vocabulary items are retrieved based on the information obtained thus 

far. 

[0131] 
StepS206-l 

'Tokyo (wildcard expression) Hotel" is judged to be the target vocabulary item of the 
speech input based on the original signal information, partial recognition results, and wildcard 
expression position information. 'Tokyo Stayin Hotel," 'Tokyo Marunoguchi Hotel," and 
"Tokyo Inter Continental Hotel" are selected from the vocabulary items stored in vocabulary 
storage part 202 as vocabulary items which match the aforementioned condition. In addition, 
"Stayin," "Marunoguchi," and "Inter Continental" are selected among the expressions stored in 
substitution expression storage part 206 as candidates to be output as expressions replaced by the 
wildcard expression. At this time, "Palace Hotel" is either excluded as a candidate to be output or 
considered as a candidate with a lower priority. 

[0132] 
Step S206-2 

A judgment that the expression "Stayin" which begins with the Mauler code "su" is 
promising can be made in reference to [the content] stored in the buffer in Step S205. Here, the 
vocabulary item "Tokyo Stayin Hotel" containing "Stayin" becomes promising as a candidate to 
be output. "Tokyo Marunoguchi Hotel" and "Tokyo Inter Continental Hotel" are either excluded 
as candidates to be output or considered as candidates with a lower priority. 



38 



[0133] 
Step S206-3 

Because it is clear that the wildcard expression ("something") used is a multiword 
substitution word based on the information sent from wildcard expression detection part 203, 
"Tokyo Stayin Hotel" is output as the first candidate. Alternatively, when the application part 
corresponds to multiple candidates, "Tokyo Marunoguchi Hotel" and "Tokyo Inter Continental 
Hotel" are output, and "Palace Hotel" may also be output as a candidate with even an lower 
priority. Then, upon receiving said output, the application-specific processing (200 in the figure) 
carries out appropriate processing, 

[0134] 

Now, the processing of the speech input "Tokyosu-something-hotel" is completed. 

[0135] 

From the explanation given above, it is clear that in the case of the speech input analyzer 
pertaining to the present embodiment, when a user Inters the speech input "Tokyo something 
Hotel" by uttering the specific parts he/she remembers while using a wildcard expression for the 
uncertain part, even though the user does not remember the name "Tokyo Stayin Hotel" clearly, 
it can be interpreted into an appropriate name so as to output the information to the application 
part, and that the speech information input by the user is utilized effectively in that when "Tokyo 
something Hotel" is input while using a wildcard expression for the unclear part in "Tokyo su . . . 
Hotel" on which the user lacks detailed information, "Tokyo Stayin Hotel" is given a higher 
priority than "Tokyo Marunoguchi Hotel" and "Tokyo Inter Continental Hotel" with the same 
format, that is, "Tokyo . . . Hotel." 

[0136] 

As such, with the present device configured in the aforementioned manner, a speech input 
interpreter can be constructed which is capable of operating even when a user does not remember 
correct words or sentences he/she is allowed to utter. 

[0137] 

For example, a speech input interpreter can be constructed by which a recognition error 
can be restrained, and the output by the system for speech input can be directed toward the 
intention of the user even when the user remembers only a portion of acceptable words or a 
sentence. 
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[0138] 

In addition, a speech input interpreter can be constructed by which a recognition error can 
be restrained, and an output of the system for speech input can be directed to the intention of the 
user even when the user remembers only the "rhythm" of acceptable words or a sentence. 

[0139] 

Furthermore, the functions and the effects of the respective embodiments are not 
restricted to the aforementioned examples. For example, an operation error can be avoided by 
presenting a list of the results of the substitution processing at substitution expression verification 
part 103 in the first embodiment, or at substitution expression verification part 205 in the second 
embodiment, in order for the user to make a correct choice. 



[0140] 

In addition, it may be utilized as an input means for a multimodal interface while 
narrowing down the search range and reducing the redundancy of the output in order to reduce 
the burden on the user. 

[0141] 

In addition, it may be utilized as an input means not only for a multimodal interface but 
also for a device involving an arbitrary speech input. In addition, the metrical information may be 
used for the analysis of all speech information input without restricted to the part where a 
wildcard expression is used. 

[0142] 

A device configuration for realizing the processing by the present speech input interpreter 
using software will be explained below with reference to Figure 22. 

[0143] 

In this case, the hardware part of the present speech input interpreter comprises CPU 21, 
RAM 22 for storing necessary programs and data, disk drive device 24, memory device 25, and 
input input/output device 26. 

[0144] 

In the case of the first embodiment, speech analysis part 101, vocabulary storage part 102, 
substitution expression verification part 103, and metrical information storage part 104 in Figure 
1 are configured using programs containing the descriptions of the respective processing steps. 



[0145] 

In the case of the second embodiment, speech analysis part 201, vocabulary storage part 
202, wildcard expression detection part 203, wildcard expression storage part 204, substitution 
expression verification part 205, and substitution expression storage part 206 in Figure 1 1 are 
configured using programs containing the descriptions of the respective processing steps. 

[0146] 

Furthermore, the information to be stored in each buffer may be formed either integrally 
with a program or separately fi-om the program. 

[0147] 

Said programs containing the descriptions of the respective processing steps are stored in 
RAM 22 as programs for controlling the computer system shown in Figure 22 and executed by 
CPU 21 . CPU 21 carries out arithmetic operations and the control over memory device 25 or 
input input/output device 26 according to the program procedures stored in RAM 22 in order to 
realize desired functions. 

[0148] 

A variety of methods can be used to install the programs into RAM 22. For example, the 
aforementioned programs (programs containing the descriptions of the processing steps carried 
out by speech analysis part 101, vocabulary storage part 102, substitution expression verification 
part 103, and metrical information storage part 104 in Figure 1 and used to control the computer 
system and programs containing the descriptions of the processing steps carried out by speech 
analysis part 201 , vocabulary storage part 202, wildcard expression detection part 203, wildcard 
expression storage part 204, substitution expression verification part 205, and substitution 
expression storage part 206 in Figure 1 1 and used to control the computer system) is stored in 
advance on a storage medium (for example, a floppy disk or a removable recording medium such 
as a CD-ROM) which can be read by the computer. Then, as shown in Figure 22, said programs 
are read using a disk drive device appropriate for the recording medium and stored into RAM 22. 
Alternatively, it is installed onto disk drive device 24 once and stored into RAM 22 from said 
device when it is to be executed. 
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[0149] 

In addition, when the recording medium used to store the programs is an IC card, said 
programs can be read using an IC card reader. Furthermore, the programs can be received 
through a prescribed interface device via a network also. 

[0150] 

Furthermore, an application which utilizes the interpretation results may be installed on 
the speech input interpreter, or the speech input interpreter and the device used to install the 
application may be made independent of each other. In addition, the programs for realizing the 
speech input interpreter and the program for realizing the application which utilizes the 
interpretation results may be executed by the same CPU, or they may be executed using CPUs 
provided separately. 

[0151] 

Incidentally, although the first and the second embodiments are described as if they were 
based on the assumption that only 1 wildcard expression would be input, even when multiple 
wildcard expressions are input, they can be handled by generating the corresponding vocabulary 
items at vocabulary storage part 102 and applying the same processing to the respective 
applicable wildcard expression parts at substitution expression verification part 103 in the case of 
the first embodiment, and they can be handled by applying the same processing (that is, 
information on the positions, types, and rhythms of the detected multiple wildcard expressions is 
given to substitution expression verification part 205, one for storing [a part] within a wildcard 
expression is added to the buffer for storing a part of a wildcard expression, wildcard expressions 
which appear continuously are handled as 1 wildcard expression) to the respective wildcard 
expressions detected in the vase of the second embodiment. 

[0152] 

In addition, the retrieval conditions set sin the first and the second embodiments are not 
unique to the respective embodiments. For example, the speech input time maybe utilized at the 
time of the retrieval of a substitution expression in the second embodiment. In addition, although 
the first embodiment is described as if it was based on the assumption that an input containing a 
correct expression as a part of a wildcard expression, for example, "'su'-something," would 
never be input, it can be handled easily by setting a vocabulary item, such as 'Wsomething," at 
vocabulary storage part 102. In addition, rhythms of all expressions can be used as retrieval 
conditions instead of defining a wildcard expression as a multiword substitution word or as a 
rhythmic word. 
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[0153] 

In addition, the present invention can be applied not only to the Japanese language but 
also to all languages which contain wildcard expressions using a common unit for analysis, such 
as a syllable or a phoneme, during the analysis by the unit of a Mauler code. In addition, the 
present invention can be used also to retrieve [musical notes] of a song sung using rhythms for 
the parts where the musical notes are unknown, for example. 

[0154] 

The present invention is not restricted to the aforementioned embodiments, and it can be 
implemented in a variety of ways without exceeding its technical scope. 

[0155] 

Effect of the invention 

In the present invention, because a part where a part of a normal vocabulary item is 
replaced is detected from an input speech, and it is substituted with a nomial expression 
appropriate for said part, even when a user does not remember acceptable vocabulary items 
clearly, an speech input containing said replacement expression can be accepted and interpreted. 

Brief description of the figures 

Figure 1 is a diagram showing an example of the configuration of the speech input 
interpreter pertaining to a first embodiment of the present invention. 

Figure 2 is a diagram showing an example of the inforaiation stored in the vocabulary 
storage part. 

Figure 3 is a diagram showing an example of the vocabulary items stored in the 
vocabulary storage part. 

Figure 4 is a diagram showing an example of the information given from the speech 
analysis part to the substitution expression verification part. 

Figure 5 is a diagram showing an example of the information stored in the metrical 
infomiation storage part. 

Figure 6 is a flowchart showing an example of the operations carried out by the 
substitution expression verification part. 

Figure 7 is a diagram showing an example of the vocabulary items registered to the 
vocabulary storage part. 

Figure 8 is a diagram showing an example of the information registered to the metrical 
information storage part. 
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Figure 9 a diagram showing an example of the information output from the speech 
analysis part to the substitution expression verification part. 

Figure 10 is a diagram showing an example of the result of the retrieval of vocabulary 
items which match the speech recognition result. /] 6 

Figure 1 1 is a diagram showing an example of the configuration of the speech input 
interpreter pertaining to a second embodiment of the present embodiment. 

Figure 12 is a diagram showing an example of the information stored in the vocabulary 
storage part. 

Figure 1 3 is a diagram showing an example of the information given from the wildcard 
expression detection part to the substitution expression verification part. 

Figure 14 is a flowchart showing an example of the operations carried out by the 
substitution expression verification part. 

Figure 15 is a flowchart showing an example of the processing procedure applied to a 
non-wildcard expression part. 

Figure 16 is a diagram for explaining the retrieval of a part of a wildcard expression. 

Figure 17 is a flowchart showing an example of the processing procedure applied to a 
wildcard expression part. 

Figure 18 is a diagram showing an example of the vocabulary item registered in the 
vocabulary storage part. 

Figure 19 is a diagram showing an example of the information registered in the 
substitution expression verification part. 

Figure 20 is a diagram showing an example of the inforrnation given from the wildcard 
expression detection part to the substitution expression verification part. 

Figure 21 is a diagram showing an example of the information stored in the substitution 
expression verification part. 

Figure 22 is a diagram showing an example of the hardware configuration. 
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203. wildcard expression detection part 

204. wildcard expression storage part 

205 . substitution expression verification part 

206. substitution expression storage part 

21. CPU 

22. RAM 

23. bus 

24. disk drive device 

25. memory device 

26. input/output device 
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Speech input interpreter 

Speech input device 

Speech analysis part 

Vocabulary storage part 

Substitution expression verification part 

Metrical information storage part 

Specific processing 
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Example 


Representation 


Tokyo/honyalal a/Hotel 


Presence/absence of wildcard expression 


Yes 


Expression type 


(OK/replace/OK) 


Wildcard expression type 


Rhythmic word 


Speech recognition parameter 





Figure 2 
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Tokyo/Stayin/Hotel 


Something/Stayin/Hotel 


Tokyo/something/Hotel 


Tokyo/Stayin/something 


Something/Hotel 


Tokyo/something 


Honyalala/Stayin/Hotel 


Tokyo/honyalalala/Hotel 


Tokyo/Stayin/honyala 


Honyalalalalalalala/Hotel 


Tokyo/honyalalalalalala 




Figure 3 
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Example 


Recognition result 


"Tokyo/honyalalala/Hotel" 


Word utterance time 


(650 msec/820 msec/510 msec) 


Metrical parameter 




Presence/absence of wildcard expression 


Yes 


Expression type 


(OK/replace/OK) 


Wildcard expression type 


Rhythmic word 
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"Tokyo/Stayin/Hotel" 


Standard time 


(700 msec/900 msec/550 msec) 


Rhythm 
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46 



(sTTTt) 



$toi 




Figure 6 



Key: SI 01 Is a wildcard expression present? 

5 1 02 Retrieve vocabulary items which match the speech recognition result from 
metrical information storage part 1 04. 

5 1 03 Is the wildcard expression a rhythmic word? 

5 1 04 Compare its utterance time. 

5 1 05 Compare its metrical information. 
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Figure 7 
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Vocabulary item 


Palace Hotel 


Tokyo Stayin Hotel 


Representation 


Palace/Hotel 


Tokyo/Stayin/Hotel 


Standard time 


(450 msec/ 550 msec) 


(700 msec/ 900 msec /550 msec) 


Metrical information 
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Vocabulary item 


Tokyo Marunoguchi Hotel 


Tokyo Inter Continental Hotel 


Representation 


Tokyo/Marunoguchi/Hotel 


Tokyo/Inter/Continental/Hotel 


Standard time 






Metrical information 




\ 



Figure 8 



Recognition result 
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Expression type 
Wildcard expression type 
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Figure 1 1 



Key: 2 speech input interpreter 

100 speech input device 

200 application-specific processing 

201 speech analysis part 

202 vocabulary storage part 

203 wildcard expression detection part 

204 wildcard expression storage part 

205 substitution expression verification part 

206 substitution expression storage part 



Information 


Example 


Representation character string 


Tokyo Stayin Hotel 


Mauler code string 


To-o-kyo-o-su-te-e-i-n-ho-te-ru* 


Mauler code length 


12 


Metrical parameter 




Necessary parameter for speech recognition 





Figure 12 



' [Editor's note: This spelling corresponds to the Japanese pronunciation of Tokyo Stayin Hotel] 
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Information 


Example 


Presence/absence of wildcard expression 


Yes 


Original signal 


"Tokyo" "honyalala" "Hotel" 


Position of wildcard expression 


2 


Wildcard expression type 


Rhythmic word 


Mauler code string length of wildcard expression 


4 


Metrical information on wildcard expression 
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Figure 14 



Key: S201 Is a wildcard expression present? 

5202 speech recognition processing 

5203 Output recognition result. 

5204 Apply speech recognition to the part other than the wildcard expression. 

5205 Detect a partial normal utterance within the wildcard expression. 

5206 Retrieve an expression corresponding to the wildcard expression part. 
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Figure 1 5 



Key: S205- 1 recognition by the unit of a syllable 

S205-2 Is a partial recognition result of the target part present? 

S205-3 Store all target parts. 

S205-4 Input speech is longer than the partial recognition result. 

S205-5 Nothing is recorded. 

S205-6 Decide the position of the partial recognition result. 

S205-7 Occurrence other than the partial recognition result is found. 

S205-8 The occurrence found is adjoining wildcard expression. 

S205-9 Store the occurrence found. 
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Figure 16 

Key: 1 Mauler code string representing separated [parts of] the original signal 

2 Mauler code string representing recognition result ("Tokyo") of S204 

3 Input: "Tokyo su-something-Hotel", Wildcard expression "something" 

4 to-o-kyo-o-su 

5 to-o-kyo-o 

6 number of Mauler codes matched 

7 When (a) and (b) are compared, partial recognition result "Tokyo" is considered 
to be under condition (a). Remaining part is "su." 

Also, this "su" is placed immediately before "something." ^ "su" is the first 
character of the wildcard expression. 
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Figure 17 
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Key: S206-1 Retrieve appropriate vocabulary items from vocabulary storage part 202. 

S206-2 Restrict them using the information obtained in S205. 

S206-3 Is the wildcard expression a rhythmic word? 

S206-4 Further restrict them based on the utterance length. 

S206-5 Compare its metrical information. 
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* [Editor's note: This spelling corresponds to the Japanese pronunciation of "Tokyo Intercontinental Hotel."] 
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